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THE EXPERIMENTAL METHOD IN SANI- 
TARY SCIENCE AND SANITARY 
ADMINISTRATION~ 

THe value of experimentation in all 
branches of inquiry is now generally recog- 
nized; its philosophical significance and its 
limitations are less often understood and 
appreciated. In the present paper I pro- 
pose to show that there is no hard-and-fast 
line between the results of experiment and 
those of experience, and that in the field of 
sanitation, in which of necessity laboratory 
experiment is difficult when not impossible, 
the data of experience carefully studied 
and rigidly verified are capable of yielding 
results no less valuable than those derived 
in some other subjects by experiment. 

To avoid confusion let us understand 
clearly at the outset exactly what we mean 
by the terms experiment, experience and 
observation. Originally signifying much 
the same thing as experience, namely, both 
the processes and the results of trial or test, 
the word experiment has in recent times 
come to be used chiefly for a prearrange- 
ment, and an artificial arrangement, of con- 
ditions in such a way that specific questions 
shall be answered; while the term experi- 
ence has come to be used most often to 


* Address of the vice-president and chairman of 
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describe a result rather than a process—a 
result, moreover, obtained without prear- 
rangement, and under natural or unpre- 
meditated, rather than artificial or pre- 
meditated, conditions. We speak, for ex- 
ample, of an experiment upon the strength 
of materials and an experience with a 
broken rail, or railway bridge. The term 
observation requires no special comment. 
Without this, both scientific experiments 
and scientific experience are worthless, 
Verification is, of course, the checking, con- 
trolling or testing of the data and results 
of experiments or experiences, in order to 
determine their accuracy or degree of 
truth; and we are still indebted to George 
Henry Lewes for his striking exposition of 
the fundamental and indispensable func- 
tion of verification in all sound and scien- 
tifie inquiry. 

Now a little reflection will show that 
experiment, in the somewhat narrow sense 
here laid down, is necessarily comparative- 
ly limited, and very likely to be confined 
largely to the laboratory, for the reason 
that any prearrangement of conditions 
which shall be actual tests or trials of nat- 
ural phenomena must oftenest be made 
under cover, in limited space, with com- 
paratively few objects, and at comparatively 
small cost. Hence it has come to pass that 
the experimental sciences have been chiefly 
those which could be advantageously pur- 
sued in laboratories and workshops, and 
upon the small, rather than the large, scale. 
There can be little doubt that this fact has 
tended to magnify the importance of sub- 
jects or parts of subjects lending themselves 
readily to laboratory experimentation, and 
has served to draw off attention from, and 
thus to hinder, the development of other 
sciences, or portions of sciences, quite as 
important as those capable of advancement 
by laboratory experimentation. In phys- 


ies, for example, we may well suspect that 
materials at hand, such as air or water, 
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and problems at hand, such as the behavior 
of bodies at various moderate temperatures, 
have received more study than their in- 
trinsic importance requires, while remoter 
objects such as the heavenly bodies, and 
very high and low temperatures have not 
received the attention which they deserve. 
Doubtless the same fact holds in the biolog- 
ical seienees, including physiology and 
medicine. Experiments upon the physi- 
ological action of drugs have probably re- 
ceived, especially in the past, relatively too 
much attention, because of the ease with 
which they could be carried out; while the 
more difficult and more costly experiments, 
for example those required to determine 
the purity of large bodies of water, such as 
rivers and lakes, or those upon the purifica- 
tion of sewage, have until recently received 
but little attention. 

There is danger, moreover, that in the 
instinetive recognition of the difficulties of 
laboratory experiments upon large and dif- 
ficult problems, investigators shall turn 
aside from the careful study and verifica- 
tion of the data and results of another class 
of experiments which, for the sake of differ- 
entiation, we may call natural rather than 
artificial experiments, and which in every- 
day language are described as experience. 
It is, for example, obviously unwise to re- 
gret our inability to test by the methods of 
ordinary artificial experiment the effects of 
polluted drinking water upon large com- 
munities, when there are frequently being 
exhibited, all about us, by such communi- 
ties, natural experiments on a grand scale, 
the conditions of which can often be accu- 
rately determined, even after the fact, and 
the results of which are as capable of veri- 
fication as are those of artificial experi- 
ments prearranged to answer specific ques- 
tions. 

When, in 1893, the city of Lawrence, 
Mass.—long in the habit of drinking the 
unpurified water of the polluted Merrimac 
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River, into which only nine miles above the 
intake of the Lawrence waterworks the raw 
sewage of the city of Lowell was poured— 
set up between that water and its citizens 
a barrier of defense (a sand filter) per- 
meable by water but impermeable by dis- 
ease germs, an experiment was undertaken 
under conditions quite as clear and as fa- 
vorable as those under which many labora- 
tory experiments are conducted. The data 
at hand concerning this experiment—con- 
cerning its cause, inception, conduct and 
consequences, were such as to enable those 
having the opportunity to study it to reach 
results, and to draw conclusions, of high 
accuracy, and even to predict with confi- 
dence the consequences of similar experi- 
ments elsewhere. This experience of a 
modern American municipality was also an 
experiment in the narrower sense—al- 
though not a laboratory experiment; for it 
was made artificially, and by prearrange- 
ment, in order to solve a specific problem, 
namely, to get rid of typhoid fever in a 


community in which that disease had long 


been, in the old phraseology, ‘endemic.’ 
One experiment often leads to another, 
and so also an experience often leads to an 
experiment. Years before, in 1872, acting 
under the best engineering and scientific 
advice of the time, the city of Lawrence 
had introduced for the benefit of its citi- 
zens a public water-supply drawn directly 
from the Merrimac River nine miles below 
the mouths of the sewers of Lowell, as al- 
ready stated above. In doing this there 
was no thought of making any scientific or 
sanitary experiment, but only of supply- 
ing the city with water for fire purposes 
and domestic convenience. Unwittingly, 
however, an important experiment was 
really being made by that municipality. 
As surely as if by premeditation and pre- 
arrangement a trial was being made, day 
by day, and year by year, of the effect upon 
the public health of the city of the use of a 


84, 
ar- : 
re- 
> 
re- 
aX. 3 
th 
a 
it. 
its 
n- 
ts 
f + 
t 


364 | SCIENCE. 


water-supply polluted with human excre- 
ments; and when, in 1890, typhoid fever 
appeared among the citizens to such an 
extent as to constitute a terrible epidemic, 
and to cause careful observation and study 
of the past as well as the present, it became 
evident that a most important experiment 
had been going on ever since 1872—quietly, 
naturally and unobserved—and an experi- 
ment not merely dire in its consequences, 
but rich in its sanitary teachings. 

Careful studies of the various phases of 
this long-continued and tragically-ending 
experiment showed that the citizens of 
Lawrence had submitted themselves to, 
and participated in, conditions such as no 
premeditating experimenter in his wildest 
flights of fancy would have dreamed of 
proposing; for they had, for twenty years, 
been drinking the diluted excrements and 
other wastes of a large and dirty city. 
Further studies revealed the fact that so 
long as these excrements were unmixed 
with those of typhoid fever patients no 
excess of typhoid fever ordinarily appeared 
in Lawrence, but that if typhoid fever 
abounded in Lowell then, after the lapse of 
a period of time such as would be required 
for its transmission to the citizens of Law- 
rence, and for its usual incubation, typhoid 
fever invariably appeared in the lower city. 
In the end, this unpremeditated experiment 
proved to be remarkably instructive, for 
while Lawrence and Lowell were thus un- 
consciously experimenting, Haverhill, on 
the same river a few miles below, and 
Nashua, a few miles above, experimenting 
with relatively pure water supplies, suf- 
fered no excess of typhoid fever. These 
facts threw great light upon the cause of 
a constant excess of typhoid fever long 
characteristic of Lowell, and calmly ac- 
cepted by the local physicians and sanitary 
officials as ‘endemic’—whatever that might 
mean—and regarded by them as unavoid- 
able. For when the opportunity came to 
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test their theory by a premeditated experi- 
ment, namely, the purification of the water, 
this ‘endemicity’ of typhoid fever in Law- 
rence disappeared. It then became clear 
that the so-called ‘endemic’ was really an 
epidemic condition; an epidemic condition 
characterized by the constant existence of 
a moderate number of cases, rather than 
the occasional existence of a great number, 
i. é., by constancy, rather than magnitude. 

These simple facts will serve quite as well 
as any more extended discussion to estab- 
lish the fact which I desire especially to 
emphasize in this paper, namely, that the 
experimental method is not necessarily con- 
fined to laboratories, or applicable only to 
individuals. Some of its best examples, 
and some of its richest fruits, may be found 
in sanitation, as well as in physiology or 
hygiene; in the environment, as well as in 
the individual.” 

The practical importance of the recog- 
nition of these facts is very great. Com- 
paratively few physicians or sanitarians 
are in a position to conduct artificial ex- 
periments of great importance, whether in- 
side or outside the laboratory, but almost 
any wide-awake observer, whether he be 
physician, physiologist, sanitarian or en- 
gineer, may, if he will, find going on all 
about him natural experiments, the condi- 
tions of which may often be learned with 
great accuracy even after the experiment 


? The author believes that a natural and service- 
able distinction may be drawn between hygiene 
and sanitation, the former term being kept for 
those aspects of general hygiene, or the public 
health, affecting chiefly individuals or groups of 
individuals, the latter for those affecting chiefly 
environments. He has used this distinction with 
advantage for some two or three years past in his 
teaching and in his writing, e. g., in the Encyclo- 
pedia Americana, Vol. XIV., article ‘ Sanitary 
Science and Public Health,’ New York, 1904, and 
in a paper, ‘The Readjustment of Education and 
Research in Hygiene and Sanitation,’ in the forth- 


coming volume of Proceedings of the American 


Public Health Association. 
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is completed, and which may yield conclu- 
sions quite as capable of verification as are 
those of experiments made in the labora- 
tory. This should be a matter of no small 
encouragement, especially for younger 
workers who, wherever they are, and what- 
ever they may be doing, may safely rest 
assured that if they will bring to bear 
upon the experiments which nature is 
making all about them the same careful 
observation, generalization and verification 
which they would apply to laboratory ex- 
periments, they are no less likely to reach 
results of the highest consequence, as well 
as to win the cordial appreciation of all 
competent scientists. 

Many communities, moreover, are nowa- 
days embarking upon new phases of water 
supply, sewerage, and sewage-disposal 
which, rightly considered, constitute veri- 
table experiments in sanitary science and 
sanitary administration. And one of the 
most encouraging signs of the sanitary 
times is the custom, now universally ap- 
proved and already widely adopted, of in- 
stituting elaborate and often extensive ex- 
periments, before embarking upon costly 
and far-reaching improvements, the out- 
come of which would otherwise be doubtful 
or uncertain. The establishment by the 
State Board of Health of Massachusetts in 
1886 of a sanitary research laboratory and 
water and sewage experiment station, on 
the shore of the Merrimac River, in Law- 
rence, marked the beginning of a new and 
important era in practical sanitation, be- 
cause it was the introduction of the experi- 
mental method into a field of human ac- 
tivity in which hitherto the results of nat- 
ural experiments had been the only guide. 
Imbued with the scientific spirit, and con- 
vineed of the importance of the experi- 
mental method in sanitary science, as dem- 
onstrated at the Lawrence Experiment Sta- 
tion, where they were among the earliest 
workers, Messrs. Allen Hazen and George 
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W. Fuller, now sanitary engineers of the 
first rank, caused the same methods to be 
invoked and applied before embarking 
upon the actual purification of the water 
supplies of Pittsburgh, Albany, Louisville, 
Cincinnati and other cities, with which they 
have had to deal. Still more recently, Mr. 
Fuller has planned and conducted, at an 
expense of $50,000 or more, a series of 
elaborate experiments in order to determine 
the best methods for the purification of the 
sewage of the city of Columbus, Ohio. The 
results of all these experiments are every- 
where conceded to have been so valuable 
and instructive that well-advised munici- 
palities to-day rightly hesitate to embark 
upon large and costly schemes of sanitation 
without first having made extensive experi- 
ments, locally conducted, bearing upon the 
solution of their own peculiar problems. 
It has been learned, moreover, by both 
experiment and experience, that the terms 
‘water’ and ‘sewage’ which have so long 
been used in the abstract in sanitary sci- 
ence, when applied to concrete natural 
waters, and municipal or manufacturing 
wastes, ought rather to be made plural, for 
the reason that the waters of various parts 
of the country, and the sewages of different 
communities, differ so widely, one from an- 


other, as to require widely different meth- 


ods for their suecessful treatment. 

In other forms of sanitary practise also, 
such as the drainage of marshes, the petrol- 
izing of ponds or stocking them with fish, 
the experimental method has been usefully 
employed. Experiments upon the improve- 
ment of cows and cow-stables have given 
good results in cleaner and more normal 
milk. Experiments in street cleaning have 
shown that dirty streets are an evil, but not 
a necessary evil. Experiments in the sepa- 
ration and utilization of wastes have yield- 
ed results of sanitary and financial impor- 
tance. Experiments like that of the city 
of Munich on the effect of sewerage upon 
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the public health; experiments upon the 
cost and importance of systems of heating 
and ventilation; experiments upon the effi- 
ciency of copper sulphate as an algicide; 
experiments on the influence of pasteurized 
milk upon infant mortality—all these, and 
many more that might be given, testify to 
the value of the experimental method in 
sanitation. And yet, in most eases of this 
kind, we have to say, as Adams said of 
political experiments, ‘these ean not be 
made in a laboratory or determined in a 
few hours.’ 

There remains, however, one department 
of sanitation, viz., that of sanitary admin- 
istration, in which the results of experience 
are more abundant than those of experi- 
mentation, results, too, which can not be 
regarded with either pride or satisfaction. 
I refer to the constitution and sanitary 
work of our various state and local boards 
of health. In some few cases these boards 
are well constituted, courageous, intelligent 
and efficient. In a few cases they are even 
famous for their good work. In some other 
eases, although themselves incompetent, 
boards of health have had the good sense, 
or good fortune, to employ as their agents 
real experts, and to delegate to these their 
sanitary work. But experience shows that 
some state boards, and many local boards, 
of health, in the United States, are badly 
constituted, inefficient if not ignorant, and 
cowardly. The experiment has now been 
fully tried of appointing to such boards 
mere place-seekers and incompetents, with 
the natural results of poor publie service 
and dangerous neglect of the sanitary in- 
terests of the people. It requires some 
knowledge, skill, courage and wisdom, to 
administer the sanitary affairs of a modern 
community, and few indeed are the Amer- 
ican cities or towns which have made the 
experiment of organizing their boards or 
commissions of health to meet these re- 
quirements. Too often a hack politician 
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or two, a second-rate doctor or two, and 
one or more vain or place-seeking nobodies 
—useless but not harmless—make up our 
local boards of health; and as no stream 
ean rise higher than its source the services 
of such boards are disgracefully small in 
quantity and poor in quality. It requires 
no further use of the experimental method, 
to predict from such direction or control 
of sanitary affairs, in further trials, dismal 
consequences. 

Worst of all, this foolish and almost 
criminal experimenting is going on while 
we have to-day in America opportunities 
for some of the most interesting sanitary 
experiments that any scientist could desire. 
We are establishing model dairies, model 
municipal water filters, model sewage and 
garbage disposal-plants. Why can we not 
also experiment with a few model boards 
of health, which shall boldly set to work, 
and themselves make the experiment of try- 
ing to give to the city or town under their 
eare the best possible sanitary (and I may 
add hygienic) conditions? Why can we 
not have more boards constituted, like that 
of Montelair, N. J., of one or more leading 
physicians, one or more good civil engi- 
neers, one or more good lawyers or business 
men? Why ean we not have more boards 
experimenting upon the control of milk 
supplies, as are to-day the boards of 
Montelair, of New York and of Boston? 
More boards studying experimentally the 
conditions required to secure proper heat- 
ing and ventilation of public halls and 
public conveyances? More boards experi- 
menting upon the suppression of the smoke 
nuisance, the dust nuisance, the noise nuis- 
ance? It is of comparatively little use 
to make good laws if no one will enforce 
or obey them, and improved methods of 
sanitation (and hygiene) are of small value 
unless intelligent, courageous and energetic 
boards of health adopt and enforce them. 

In Massachusetts the district medical ex- 
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aminer has displaced, with great advantage 
to all concerned, the aforetime local coroner. 
And if, as there is much reason to suspect, 
local influences and prejudices make it al- 
most everywhere difficult to secure able and 
aggressive local boards of health, then the 
experiment should be tried of having dis- 
trict, county or state officials, authorized 
and willing to do the necessary sanitary 
work. The present plan is a failure ex- 
perimentally demonstrated ; let us continue 
to invoke the experimental method, in 
which we believe, but abandoning our pres- 
ent customs, which have been experiment- 
ally proved—for the thousandth time—to 
be hopeless, and trying something more 
promising. We ean not do much worse; 
we ought to do much better. 


T. SEDGwICcK. 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 


SYMPOSIUM ON YELLOW FEVER AND OTHER 
INSECT-BORNE DISEASES. 


The Protozoon Inife-Cycle: Gary N. CAL- 

KINS. 

The wonderfully successful results ob- 
tained in New Orleans in the struggle 
against Stegomyia fasciata has shown that 
in yellow fever, as was long the case in 
smallpox, protective measures may be un- 
derstood and applied, although the specific 
cause of the disease is unknown. 

I do not intend to discuss the question 
as to whether this specific cause is a bacillus 
or a protozoon, nor to consider the various 
organisms that have been found in infected 
yellow-fever mosquitoes. I purpose, rath- 
er, to speak upon some of the general bio- 
logical phenomena distinctive of protozoa, 
and of the variations in vitality at different 
periods of the life-cycle, and then to point 
out in how far the present data regarding 
the yellow-fever organism agree with these 
established facts. 

The protozoa are minute animals, con- 
sisting for the most part of single cells 
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having an independent life. They vary in 
size from minute forms, too small to be 
seen with the highest powers of our mod- 
ern microscopes, to giant forms from two 
to three inches in diameter. The vast 
majority thrive in seas and lakes, stagnant 
pools and ditches, and are absolutely harm- 
less to man; indeed, they become a boon to 
him by giving to thousands of microscopists 
the materials for a fascinating pastime. A 
small minority are parasitic, but these few 
cause vast epidemics among silkworms, fish, 
and domestic animals, and have been the 
means of great economic loss, or, through 
malignant human epidemics, have terror- 
ized whole communities and have brought 
about untold loss of life. 

A protozoon rarely retains its individu- 
ality more than a few hours. It then 
divides into two, or, in some cases, into a 
larger number of daughter individuals. 
The parent organism has not died, there 
is no unicellular corpse, but the protoplasm 
of which that organism was composed is 
now distributed by division among two or 
more individuals. The process is repeated 
again and again, and thus it continues, a 
repetition of growth and reproduction. We 
ean not speak, therefore, of the life-cycle 
of an individual protozoon, but must con- 
sider rather the protoplasm of which that 
individual is composed. It is this proto- 
plasm that goes on through generation after 
generation of individuals, and through all 
the phases that constitute the aggregate of 
phenomena which has been termed the life- 
eyele. 

It was formerly believed that this pro- 
toplasm, having all of the necessary func- 
tions required for an indefinitely continued 
existence, gives to the protozoon the at- 
tribute of an endless life—physical immor- 
tality. Experiments made within compara- 
tively recent times have shown, however, 
that this is not true and that the protoplasm 
of a given protozoon gradually loses its 
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vitality with continued division or asexual 
reproduction, until it ultimately dies of old 
age no less surely than does the protoplasm 
that makes up the tissues and organs of 
higher animals. It is known that a pro- 
tozoon immediately after conjugation with 
another of its own kind, a process which 
agrees in essentials with the fertilization 
of an egg by a spermatozoon, has a high 
potential of vitality which enables it to live 
and multiply asexually for a long period, 
with, however, a gradually decreasing vi- 
tality which, unless renewed by conjuga- 
tion, ultimately gives out, the protoplasm 
dying of old age. Conjugation, then, ap- 
pears to be a process of rejuvenescence and 
has been so interpreted since the classical 
experiments of Maupas in 1888 and 1889. 

In every protozoon life-cycle, in free 
living and parasitic forms, we can make 
out, with more or less precision, three 
phases which correspond with analogous 
phases in the life of a metazoon. The 
vigorous, actively dividing forms are found 
in the period immediately after conjuga- 
tion and this period corresponds with the 
period of youth. The conjugating period, 
or the time when the protoplasm is capable 
of renewing its vitality by conjugation, 
corresponds with the period of adolescence, 
or maturity, and, in the forms which have 
not conjugated, the period of increasing 
degeneration and old age compares with 
the old age of metazoa. 

The study of many types of protozoa has 
shown that with decreasing vitality there 
are frequently marked changes in the form 
of the body and in the physical composi- 
tion of the protoplasm. These changes are 
most marked at the period of sexual ma- 
turity, when they frequently give rise to 
structural modifications as widely different 
as the egg and the spermatozoon. It is 
while in this condition of the protoplasm 
that sexual union take place and, through 
this, renewal of vitality and return to the 
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type form. This condition of the proto- 
plasm, which indicates a modification of the 
physical organization of the protozoa at 
periods of adolescence, comes sooner or 
later in the history of any life-cycle, but 
it can also be induced artificially in many 
eases. Thus it has been possible to change 
ordinary asexual flagellated protozoa into 
sexual forms by increasing the density of 
the surrounding medium through addition 
of sugar, etc.; or by lowering the tempera- 
ture, perhaps again, a matter of density. 
In a number of parasitic forms, some of 
which affect the welfare of human beings, 
a similar change in environment is a normal 
part of the life-cycle, and is brought about 
by insects, sometimes mosquitoes, sometimes 
ticks and sometimes flies. The asexual 
protozoon organisms are transferred from 
the warm blood of birds or mammals, or 
man, to the cold environment of the insects’ 
digestive tract. This is accomplished in 
the case of malaria by mosquitoes belong- 
ing to the genus Anopheles; in the case of 
bird malaria by mosquitoes belonging to 
the genus Culex; in the case of sleeping 
sickness by the tsetse-fly; in the case of 
Texas fever among cattle by ticks belong- 
ing to the genus Boophilus. Where the 
full life history has been made out, it has 
been found that conjugation takes place 
within the body of the insect and here, 
therefore, vitality of the parasite is re- 
stored. 

What is known to take place in some of 


these well-authenticated cases is presum- 


ably true in the case of yellow fever. The 
blood with the organisms in it is taken 
into the digestive tract of the mosquito 
(Stegomyia fasciata), and here, or in some 
other organ, the germ probably passes 
through some developmental cycle, for a 
period of twelve days is necessary before 
such infected mosquitoes can transmit the 
disease to another human being. The sim- 
ilarity to the malaria organisms in the 
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period of incubation, as well as in the 
change of hosts, is a striking argument in 
favor of the protozoon nature of the yellow- 
fever germ. 

The different forms which protozoa as- 
sume at various periods of the life-cycle 
have been frequently mistaken for different 
species or different genera, and well-known 
eases such as Plasmodium and Polymitus, 
or Coccidium and Eimeria, where the dif- 
ferent phases were regarded for a long 
time as distinet types of organisms, justify 
the view that the entire life-cycle should 
be taken into consideration when describing 
species. The changes in form at the dif- 
ferent periods are due, as I believe, to the 
differences in vitality. 

[Here a number of lantern slides were 
shown illustrating the variations in struc- 
ture, ete., in various types of protozoa. | 

In Tetramitus the free-living asexual 
forms have a definite membrane and a 
definite body form and continue to multiply 
by simple division for a period of two or 
three days, when the definite membrane be- 
comes plastic and the body assumes more 
or less ameeboid forms resembling the genus 
Mastigameeba. In this condition of the 
protoplasm two individuals upon coming 
together fuse into a common mass, their 
nuclei unite and conjugation is effected. 
After conjugation a firm cyst is secreted 
within which the protoplasm divides into 
hundreds of parts, which escape from the 
cyst, finally, as young flagellates. 

In Polystomella the polymorphism is 
shown by two types of shell and by differ- 
ent forms of the young organisms. In the 
microspherie type there is a characteristic 
fragmentation of the nuclei into many 
chromatin particles of small size. This is 
followed by formation of ameeboid spores, 
which develop into shelled forms of a dif- 
ferent type from the first (macrospheric), 
and these in turn give rise to flagellated 
spores which conjugate. 
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The decrease in vitality can be measured 
in a rough way and the relative vitality at 
different periods can be easily compared. 
This has been done in the case of some of 
the free living infusoria, for example in 
Paramecium, Oxytricha, ete. For such 
comparisons a single individual is isolated 
and within twenty-four hours it divides. 
The daughter cells are similarly isolated, 
and this process is repeated until the pro- 
toplasm under observation dies from ex- 
haustion of vitality, in one case (Parame- 
cium) after twenty-three months of ob- 
servation, during which time 742 divisions 
were recorded. When averaged for ten- 
day periods these divisions gave a satisfac- 
tory measure of the vitality at different 
times during the cycle. It was found in 
these experiments on Paramecium that 
after about 200 generations the vitality is 
apparently exhausted, but that it can be 
restored by artificial means and stimulated 
to a new eycle of about 200 generations. 
Ultimately, however, artificial stimuli failed 
to renew the vitality and the race died out 
in the 742d generation. Such artificial 
stimulation suggests the possibility that in 
certain human diseases, such as malaria, 
the organisms may become exhausted so 
far as the division energy is concerned, but 
may remain quiescent in the system, hiber- 
nating, as it were, in some organ until, 
owing to some change in the chemical com- 
position of the blood, an artificial stimulus 
renews the division energy and a recur- 
rence follows. 

Turning now to the data that have ac- 
cumulated in regard to the organism of 
yellow fever, we must note that the rapid 
development in the blood indicates a high 
potential of vitality; that the disappear- 
ance from the blood indicates that the 
organisms have been killed off through 
excess of their own toxins, or by accumula- 
tion and action of the anti-bodies. The 
long period of incubation in the mosquito 
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indicates that processes are taking place in 
the development of the germ which can be 
explained only on the supposition that con- 
jugation phenomena, analogous to those in 
the malaria mosquito, are taking place, and 
this supports the view that in the human 
blood the organisms are endowed with a 
high potential of vitality. Again, the fil- 
tration experiments in which it has been 
demonstrated that the organisms may pass 
threugh the finest filters known to us, indi- 
cate that the organism is among the small- 
est of living things, and belongs to that 
greup which is rapidly becoming more than 
hypothetical, the ultra-microseopie forms. 
The small size may be a result of rapid 
multiplication, and it is not improbable 
that after the incubation period larger 
forms will be recognized in the digestive 
tract of the mosquito and in the salivary 
glands. 

Finally, if the organism is a protozoon 
there is only a limited possibility as to its 
systematic position. Larger forms like 
Trypanosoma would not pass the finest 
filters; corpuscular parasites like Piro- 
plasma would likewise be filtered out, be- 
sides which the yellow-fever organism is 
known to be a plasma parasite. A single 
genus of protozoa is known at the present 
time that fulfills all of the conditions of 
the yellow-fever organism ; amongst its spe- 
cies are some that are at times ultra-micro- 
scopic; that have a characteristic change of 
hosts from warm-blooded forms to mosqui- 
toes and that are characterized by remark- 
able virulence. This is the genus Spvtro- 
cheta and in it alone, at the present time, 
do we find the type that satisfies all of the 
conditions known of the organism of yel- 
low fever. 

Dr. James Carroll said in discussing 
Professor Calkins’s paper: ‘‘I have listened 
with the greatest interest to Professor Cal- 
kins’s exposition of the life histories of 
protozoa and I am reminded by it of a 


series of hypothetical experiments that for 
some time I have felt a great desire to 
see performed and which might throw a 
flood of light on the nature of the para- 
site of yellow fever. Reasoning from the 
standpoint that the organism is an obli- 
gate animal parasite, a series of passages 
through the human being by means of 
direct inoculations with blood, without the 
intervention of the mosquito, should gradu- 
ally bring about attenuation or eventually 
render it incapable of further reproduction 
in man, by restricting its existence to a 
single phase of its life-cycle. Such a result 
would almost conclusively indicate the king- 
dom to which it belongs, but the deterring 
factor is, of course, the risk to human life.”’ 


Filariasis and Trypanosome Diseases: 

Henry B. Warp. 

The presence of microscopic nematodes 
in the blood was recognized as early as 
1872, though their separation into distinct 
species has not even yet been fully accom- 
plished. The best known of these embry- 
onie forms is that belonging to Filaria ban- 
crofti; it was shown by Manson to manifest 
definite periodicity in its occurrence in the 
peripheral circulation, and hence was desig- 
nated Filaria nocturna. During the day 
this form retires to the capillaries of the 
lungs. For further development it must 
be taken up into the stomach of a mosquito, 
from which it wanders out actively into the 
thoracic muscles and there assumes a qui- 
escent stage. There appears to be no defi- 
nite generic adaptation as in the case of the 
malarial and yellow fever organisms, but 
various species of Culex and Anopheles 
may serve as intermediate hosts. After a 
period of rest and growth covering four- 
teen to twenty days the larve become mi- 
grants and move through the lacune of the 
body into the proboscis. The precise 
method of transference into a new host is 
not yet clearly demonstrated, but the filarie 
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are next found as adults coiled in lymph 
glands. The enormous mass of embryos 
produced by the females blockade locally 
the lymph vessels and the resulting lymph 
stasis leads mechanically to dilatation of 
the tissues and increase in the size of parts 
which shows itself as varicose glands, chy- 
luria, or elephantiasis. After brief refer- 
ence to other species which are only insuf- 
ficiently known, reference was made to the 
occurrence of these forms in the western 
hemisphere and to their presence also in 
various parts of the United States. The 
author emphasized the need of careful 
studies on the anatomy of both adult and 
larva to enable the diagnosis of various 
species, and on the life history and trans- 
mitting agents to explain the spread of the 
parasite and the means of prevention. At- 
tention was also called to the relations of 
these forms to various domestic and wild 
animals as facultative hosts and possible 
means therein of the multiplication and 
spread of species, while the advisability of 
search for the embryo forms in the blood 
and the need of more detailed and accurate 
knowledge of the pathological changes in- 
duced in the human body were noted. 
After brief discussion of the morphology 
of the Trypanosomes their occurrence in a 
pathogenic rdle was discussed for the 
nagana, or tsetse-fly, disease of Africa, the 
surra of India, China and the east, the 
dourine of horses in the Cireum-Mediter- 
ranean region, and the mal de caderas 
among horses on the Pampas of South 
America. Dutton in 1901 discovered a re- 
lated species in the blood of a European 
who had been resident on the Gambia River 
in Afriea, and the relative frequency of 
such cases together with their distribution 
over the territory bordering on the Gambia 
and Congo was noted. The same form was 
discovered by Castellani in 1903 in the 
cerebro-spinal fluid of negroes suffering 
from ‘sleeping sickness’ and gave the key 
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to the etiology of that disease. The life 
history of these forms has not yet been 
elucidated unless the recent work of the 
Koch expedition to Africa has succeeded 
in solving it. It is reasonably clear, how- 
ever, that these organisms pass through one 
phase in the life-cycle in the body of some 
transmitting agent, which is probably a 
blood-sucking insect. The discovery by 
MacNeal and Novy of a method by which 
such forms may be cultivated in the labora- 
tory marks a great advance and has been 
successfully used to detect the presence of 
forms not demonstrable in preparations of 
the blood itself. It has not availed as yet 
to furnish any method of treatment for the 
diseases produced by the organism. The 
phase represented in such cultures is un- 
doubtedly only the asexual. A brief dis- 
cussion followed of related forms, such as 
the Spirocheta of the owl studied by 
Schaudinn, of the species present in syph- 
ilitie lesions and of the Leishman-Donovan 
bodies; and the importance which these ob- 
servations have, though incomplete, was 
pointed out in indicating the life history 
and pathological significance of the group. 
The author also indicated the necessity of 
study to determine the intermediate hosts 
which subserve various parasites, to secure 
more perfect knowledge of normal blood, 
and emphasized the value of more general 
and precise examinations of the excreta 
and body fluids which would be likely to 
disclose the presence of other organisms 
of this type as yet unsuspected. 


The Practical Results of Reed’s Findings 
on Yellow Fever Transmission: J. H. 
WHITE. 

1. For the first time since Reed, Lazear 
and Carroll did their great work in Cuba, 
the opportunity offered, in 1905, in the 
city of New Orleans, to demonstrate on a 
seale of such magnitude as must needs be 
impressive, the true value of that work. 
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2. I have no desire to underrate the work 
done in Havana. It was a noble accom- 
plishment, and one that should immortalize 
its doers, but we must remember that the 
Cuban city had a population ninety-five 
per cent. of whom were immune, and was 
built upon high and dry ground, while the 
population of New Orleans was at least 
seventy-five per cent. non-immune, the city 
itself being a perfectly natural habitat for 
the mosquito. 

The fight began in Havana in the early 
spring, against two or three cases. It be- 
gan in New Orleans under the blazing sun 
of late July, and against hundreds of cases. 

3. There were two distinet organizations 
in the city of New Orleans, each one having 
the same object in view and working in 
cooperation with each other. The Citizens 
Volunteer Ward Organizations sought to 
destroy all mosquitoes by the screening and 
oiling of cisterns, by the oiling of gutters 
and pools, and a desultory sulphurization 
of houses. This last they could only ac- 
complish by pleading with the people to do 
it, and nothing like perfection in this line 
was ever attained at any time, the laissez 
faire of the attitude of the people in gen- 
eral upon this question being too well 
known to need comment. 

4. The regular organization consisted of 
a central headquarters, with, at first, six- 
teen, and subsequently eighteen, ward 
headquarters, corresponding, practically, 
with the political geography of the city. 
Each of these subheadquarters was in com- 
mand of a medical officer, provided with 
from one to six medical assistants, accord- 
ing to the needs of his station, and kept 
in touch with the central office through the 
medium of an officer who served as adju- 
tant. Each subdivision had its own gangs 
of inspectors, screeners and fumigators, 
and was furnished with all necesary sup- 
plies from a purveying depot established 
for that purpose. 
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5. Upon the report of a case of fever, 
either suspicious or yellow, to the city 
board of health, the central headquarters 
or the ward headquarters, the information 
was immediately conveyed to the command- 
ing officer of the ward concerned, and a 
screening gang at once started for the 
house, placing screens and, if need be, 
mosquito bars around the patient, who, if 
his condition permitted it, was moved into 
another room, his own room fumigated and 
he then returned thereto, the rest of the 
house being at once fumigated. All cracks 
were pasted over from the inside and all 
chimneys attended to at the earliest possible 
moment in order to prevent their becoming 
the hiding-place of the infected Stegomyia. 
Before the expiration of twelve days, a 
second fumigation was resorted to in order 
to be sure that no infected mosquitoes es- 
caped. 

6. Our work with its results fully justi- 
fies the assertion made by Dr. Carroll, that 
the best policy is to treat all cases of fever 
as worthy of suspicion. There is no doubt 
that during this fight there were thousands 
of unnecessary disinfections done, but it 
was just as necessary as any other part of 
the work, as long as no man ean always be 
relied upon to make an exact diagnosis in 
any disease, the causative entity of which 
is not definitely known, hence we did not 
wait for definite diagnosis, but disinfected 
first and secured the diagnosis when we 
could. 

7. Of course any sick persons willing to 
go there were removed to the emergency 
hospital provided for the purpose, and so 
carefully screened and safeguarded against 
mosquitoes in every way as to render the 
use of mosquito bars unnecessary. 

In the original infected area house-to- 
house inspection, and, indeed, house-to- 
house disinfection, were kept up continn- 
ously from the latter part of July until 
about the first of October. All over the 
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city house-to-house inspections were made 
to some extent, and this work was largely 
instrumental in forcing the report of cases 
which, otherwise, might never have been 
reported and might have served as seed for 
a future distribution of the disease. 

8. With a view to the general elimina- 
tion of the mosquito, we salted 750 miles 
of street gutters, using some 3,000,000 
pounds of rock salt to form a minimum 
solution of five per cent., and in so doing 
incidentally eut the malaria rate down to 
almost nil. 

9. One of the most serious problems of 
yellow fever has ever been, and was this 
year, that of transportation. In order to 
satisfy publie clamor, we disinfected cars, 
both passenger and freight. We relayed 
passenger coaches and eut out Pullman 
traffic, so far as direct entry into the city 
was concerned. 

10. I am strongly of the opinion that 
most of this ear disinfection and relaying 
was unnecessary, and in support of that 
view I wish to eall attention to the fact 
that, having an abiding faith in the ideas 
which I shall hereafter state, I purposely 
omitted any relay or disinfection of the 
Louisville & Nashville coaches out of New 
Orleans, going to the Alabama state line, 
where they were relayed. These coaches 
went from the city of New Orleans, tra- 
versing the entire width of eastern Louisi- 
ana and southern Mississippi, a distance of 
116 miles, every day and every night, with- 
out any precautions whatever being taken 
until some weeks after the beginning of 
the outbreak, and then the windows were 
screened. 

These cars were boarded by Mississippi 
National Guardsmen who served as quaran- 
tine guards, and who traveled in the cars 
with the passengers, from the western to 
the eastern border of the state of Missis- 
sippi and back again, day and night, in 
dry and in humid weather, for the whole 
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period during which yellow fever existed 
in New Orleans. There were some score 
of them so exposed to any infection which 
might have existed in these coaches, but 
not a single one of those men so acting as 
train inspectors, nor any of the train crews, 
was taken sick with any kind of fever what- 
soever, and I wish, in concluding this par- 
ticular portion of my remarks, to accen- 
tuate the fact that these coaches traveled 
up and down Elysian Fields street in the 
city of New Orleans, on both sides of which 
street the infection was rampant, as well 
as up and down the river front of the city, 
passing the original infected area where 
the infection was most prevalent, thus de- 
termining, at least to my mind, as strongly 
as circumstantial evidence may determine 
anything, that the infected stegomyia does 
not travel to any noticeable degree; that 
she remains, as nearly as she may, at the 
place where she first tastes blood, and will 
not voluntarily leave a house, much less 
cross a street. 

11. The case in which she ean not find 
food, water and seclusion in the habitat 
she chooses at her birth is rare indeed, and ~ 
finding these, she needs no more. 

She can not abide the glare of a mid- 
day sun, as shown by Berry, of the Public 
Health and Marine Hospital Service, who 
found this species killed by two minutes’ 
exposure to a noon sun, in Texas, in 1903. 

We must not attempt to reason from 
analogy with other species, and be led into 
error because others do travel. The Stego- 
mya is a domesticated species and may be 
justly likened to the quiet German peasant, 
while the Culex solicitans, like a wandering 
Bedouin, rises from her native marsh and 
willingly drifts with the wind. Unlike the 
Stegomyia, she has no home and wants 
none. She is not choice as to her meal of 
blood—any old hide will answer the pur- 
pose. 

The rarity with which the stegomyia 
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migrates has been indicated many times by 
the frequency with which houses so close 
to the infected dwelling as to be almost 
contiguous, have escaped infection. It is 
further illustrated along the same lines as 
those I have already mentioned in regard 
to railroad cars, by the fact that in each 
ease in which we have been able to trace 
the manner of infection in a city or town, 
it has been found that the locality was 
infected by some person who, arriving 
there during the ineubative period of the 
disease, subsequently developed the fever. 
In no instance has there been any legiti- 
mate evidence which would point to any 
other method of infection. 

I believe the idea prevailing among some 


| people with regard to the traveling of the 


infected mosquito, to be a bugaboo, though 
I do not desire to be understood as saying 
that the stegomyia never does travel. It 
unquestionably does, but only because in 
the incipiency of its life it has taken up its 
habitat in a car instead of a house, or be- 
cause accidentally imprisoned in a box or a 
drawer, it is carried, nolens volens, but 
rare, indeed, are such eases. 

I have been quoted by Dr. Rosenau, in 
his work on disinfection and disinfectants, 
as saying that ‘disease more often crosses 
the street in a pair of shoes than in any 
other way.’ It was to yellow fever that I 
alluded in our conversation about this in 
1898. 

12. So confident were we of the absolute 
truth of the mosquito law, that right from 
the beginning we brought yellow fever pa- 
tients from points outside of the city, and 
placed them in the hospital here, believing 
that in so doing we ran no risk of increas- 
ing the infection. We allowed people from 
infected points in the state, such as Pat- 
terson and Tallulah, and from the infected 
localities of Mississippi, to come into this 
city with no other precaution than that 
they should be provided with a certificate 


that they were not from an actually in- 
fected house and were in good health when 
they started. We had no trouble what- 
ever on this score, and to the credit of 
American manhood and womanhood be it 
said, the addresses given by these people 
as their intended residences in the city 
were absolutely and invariably correct, and 
all of them were inspected, without diffi- 
culty, during the first six days of their 
sojourn here. The only trouble we had 
from incoming persons was occasioned by 
those who sneaked in from contiguous 
localities, and consequently evaded the 
daily inspection, as they had already ig- 
nored the requirement that none who came 
from an actually infected house should be 
admitted. 

13. Yellow fever is so easy of control, if 
only the medical profession and the people 
will be frank and honest with the health 
officers, that it seems a crime against hu- 
manity that we must needs quarantine such 
a disease. There is no more rationalism in 
quarantining yellow fever than there would 
be in quarantining typhoid. Indeed, there 
is less, because it may be stated as an abso- 
lute and invariable law, that a case of 
yellow fever known in the first two or three 
days of its existence, and to which proper 
measures can be applied, presents abso- 
lutely no menace to the community, nor 
even to the family resident in the house 
with it. Until, however, such laws are 
enacted and enforced as will make the con- 
cealment of a case of yellow fever, either 
through the complaisance of the family 
physician or the cowardice of the family, 
a crime and an absolute impossibility, there 
will continue to be more or less of quar- 
antine—probably more. Such laws are 
deemed by many people an interference 
with individual liberty and incompatible 
with the rights of American citizenship, 
and similar buncombe, ad libitum. The 
only other alternative, and a most excellent 


7 
ery 


Marcy 9, 1906.] 


one, too, will be the passage and enforce- 
ment of laws insuring the proper sanitation 
of our cities, this being a matter which 
offers so many other advantages in addi- 
tion to the removal of yellow fever, as to 
make it appear to my mind the most im- 
perative need that confronts the south as 
a whole, and the really proper solution of 
the entire matter. 

14. It would be a false claim, if set up 
by any of our great northern cities, that 
they intelligently got rid of yellow fever, 
for it is a fact which must be apparent to 
all of us, that they did nothing of the kind. 
They intelligently provided themselves 
with municipal utilities which appealed 
strongly to their ideas of creature comfort 
and general cleanliness, and which, inci- 
dentally and entirely accidentally, elim- 
inated the mosquito at the same time. 
These public utilities were a thoroughly 
controlled water supply, sewerage, drain- 
age and pavements, and these four, not 
one, but all of them, were essential to the 
end attained. 

We may rid the city of New Orleans of 
yellow fever, but we shall never rid it of its 
susceptibility to that disease until these 
four requirements are complied with, and 
the possession of these public utilities will 
also do away with many of the other ‘ills 
that flesh is heir to.’ 

It is irrational to go on, year after year, 
fighting only the infected mosquito, when 
we can, with a little more trouble, destroy 
all mosquitoes once and for all. To put 
the matter plainly to the business man who 
is, after all, the court of last resort, make 
an investment now in good health, and it 
will pay you enormous dividends in in- 
creased business, in reduced loss of time by 
yourself and your employees, and in that 
priceless boon that comes only to the man 
free from any taint of disease—the one 
only thing that makes our north superior 
te our south—the pure joy of living. 
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I would briefly summarize the matter 
thus: 

1. The only true way to fight yellow 
fever is to wipe out all mosquitoes by water 
supply, sewerage, drainage and paving. 

2. As a palliative measure or temporary 
expedient pending the first proposition: 

(a) Compel the report of all fevers. 

(6) Sereen all fever patients. 

(c) Use a eulicidal agent in all dwellings 
of the sick, at once, and again before twelve 
days have elapsed since patient sickened. 

(d) Authorize inspection by health of- 
ficer of any patient. 

Though perhaps out of place, let me pay 
a well-deserved tribute to the patriotism 
of the citizens as a whole, and to the citi- 
zens’ committee, the clergy and the medical 
profession, and finally, to that gallant band 
of officers, some sixty in all, who worked 
in the dust and sweat of August with un- 
tiring zeal, and particularly the score who 
were my captains and did such duty as, 
had it been rendered to the first Napoleon, 
would have been rewarded by a marshal’s 
baton. 


Difficulties of Recognition and Prevention 
of Yellow Fever: QuITMAN KOHNKE. 
The doctrine of the mosquito conveyance 

of yellow fever, for the practical applica- 

tion of preventive measures based thereon, 
may be expressed thus: 

The immediate causative factor, the germ 
of the disease, is accessible to the only nat- 
ural vehicle of infection, the mosquito, 
during the first three days of the fever, 
and the germ after entering the mosquito’s 
stomach requires twelve days to reach one 
of the salivary glands, from which the in- 
sect, while feeding, may inject it into the 
blood stream of its victim, in whose system 
the period of incubation is usually from 
three to five days, rarely six. 

The human subject of the disease may be 
considered infectious, therefore, to the mos- 
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quito during the first three days of the 
fever, and not thereafter; the mosquito 
being infectious after the twelfth day from 
the date of inoculation, and not before. 
Its victim shows the first symptom of dis- 
ease usually in less than five days after 
infection by the insect. 

The exceptions to this rule are not suffi- 
cient to suggest its modification, but in 
actual practise the patient is considered 
possibly infectious during four days, and 
the mosquito possibly dangerous on the 
tenth day. 

A ease of yellow fever can not occasion 
another case in less time than the period 
of incubation in the mosquito, which is 
twelve days, added to the period of incu- 
bation in its human victim, which is not 
less than three ; fifteen days completing the 
minimum eycle of infection. We may say 
approximately that explosions of infection 
should be expected, and are observable 
semi-monthly, and the result of disinfection 
ean not be determined earlier than fifteen 
days thereafter. We ean not say how 
many cases may result in about two weeks 
from one case untreated sanitarily, but 
we can say positively that no case will 
result if there are no mosquitoes present of 
the Stegomyia variety. Conversely we 
may apprehend a great infection in the 
presence of great numbers of mosquitoes. 

The application of the mosquito doctrine 
to the prevention of yellow fever is all 
that need be done in any emergency, but 
to accomplish this is a problem not to be 
solved by any set formula. It is an easy 
matter to set down on paper and in an 
office a lot of rules in the abstract to be 
earried out in the field, but it is a different 
matter to apply these rules concretely to 
actual cases to obtain results. 

Cireumstances and conditions met with 
in actual practise may radically change the 
relative value of details, esteemed of para- 
mount importance theoretically. 
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As applicable to a locality or community, 
I wish to place before you three proposi- 
tions, upon the first two of which is based 
the third, which is offered in the nature of 
a conclusion. 

1. Quarantine against yellow fever can 
not be made absolute in its protective value. 

2. Early recognition of the presence of 
yellow-fever infection is difficult always, 
and at times impossible. 

3. The most dependable measure of pre- 
vention of yellow fever is destruction of 
the Stegomyia fasciata before the possi- 
bility of infection. 

Extensive argument is not necessary in 
an assembly of this kind whose every mem- 
ber is qualified to do his own thinking and 
form his own conclusions upon the evidence 
presented. 

Quarantine.—In quarantine against yel- 
low fever two essentials are to be consid- 
ered, and nothing else. Detention of per- 
sons exposed to infection for not less than 
the period of incubation of the disease, 
and the prevention of entrance of infected 
mosquitoes. 

The increasing rapidity and facility of 
travel makes quarantine more difficult and 
less reliable. However near to perfection 
may be our own maritime quarantine sys- 
tem, we shall always be exposed to infection 
by rapid land transportation from ports 
not themselves infectible, or which are less 
eareful for other reasons. Quarantine, 
though important and necessary, can not 
ever be all-sufficient. 

Early Recognition.— Early recognition of 
yellow fever, so essential to the prompt 
application of sanitary remedial measures, 
is rarely to be expected. The history in 
this respect of 1897-8 and 1899, as well 
as that of 1905, exemplifies this, not only 
in New Orleans, but elsewhere, even in 
Havana, where better preparation is made 
and better opportunities offer for the 
prompt discovery of early cases. 
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We should not relax our constant watch- 
fulness during the season of danger, but 
we must realize that knowledge of the 
existence of first cases requires a combina- 
tion of factors not always obtainable and 
not within our practical control. 

Destruction of Stegomyia.—Finally, we 
must, I think, conclude that the destruction 
of the only natural transmitting medium 
is the surest preventive of yellow fever. 
This measure also is subject, of course, to 
imperfect application in practise, and in- 
complete results. It is not sufficient, alone, 
to guarantee against infection, but it offers 
the important element of time during which 
to encourage its thorough application; and 
in the event of the failure of quarantine 
and of the prompt recognition of infection, 
the spread of the disease is modified by 
even a partial destruction of the conveying 
medium, and this gives time for perfecting 
organization against the infected insects. 

The health authorities of this city were 
convineed of the truth and importance of 
the mosquito doctrine of yellow-fever con- 
veyanee upon its first announcement, and 
of the importance of mosquito destruction. 
Twice a law such as is now operative was 
proposed and rejected, and our belief is 
now, as it was then, that the destruction of 
Stegomyia mosquitoes prior to the intro- 
duetion of yellow fever is the ounce of pre- 
vention that is better than the pound of 
cure. 

I show three charts of mortality for three 
separate years, one of which, 1905, is a 
yellow-fever year. 

The causes of death are those under 
whieh yellow fever may be concealed, in- 
tentionally or not. 

A eareful analysis of these records does 
not bear out the notion, expressed by some, 
that yellow fever should have been recog- 
nized earlier than the middle of July 
through an inspection of the mortality 
from these causes. 
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1905. 
| 2¢ | 3s 22 
| BE | $4 
| Ba | 42 | OF 

January. 0 6 60 11 11 32 
February. 4 3 51 10 2 7 
March. 2 7 42 7 8 16 
April. 3 3 35 25 6 26 
May. 5 8 48 | 116 6 19 
June. 5 4 44 91 11 24 
July. 11 6 32 38 28 | 114 
August. 6 5 43 18 13 31 
September 2 4 27 24 5 26 
October. 2 5 34 11 3 12 
November.| 5 8 44 14 6 16 

1904. 
January. 4 5 38 9 9 16 
February. 3 5 40 3 7 15 
March. 5 8 41 16 2 8 
April. 4 7 37 80 6 18 
May. 6 3 32 70 10 28 
June. 5 4 42 50 13 28 
July. 4 5 42 40 11 45 
August. 6 6 25 22 14 58 
September.| 13 5 32 19 12 37 
October. 9 10 47 17 10 26 
November.| 6 8 42 16 10 26 
December. 3 5 56 12 7 31 

1903. 
= 2 | | Se | 
January. 3 4 53 13 5 16 
February. 1 7 53 12 4 8 
March. 4 2 53 10 6 13 
April. 2 5 39 20 6 13 
May. 9 5 41 82 8 28 
June. 11 5 30 73 18 55 
July. 10 3 39 56 16 59 
August. 9 3 51 26 21 79 
September.| 8 3 54 11 14 66 
October. 11 7 51 17 8 25 
November.| 10 6 49 18 2 24 
December. 3 5 50 17 11 26 


The value of mortality charts is historic, 
not prophetic, in respect to yellow fever. 
Investigation of individual cases, whose 
circumstances, together with the given 


eause of death, excite suspicion, is more 
reliable than an observance of increase in 
numbers, and is earlier available. 
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our routine summer practise during the 
danger period, and was done during the 
past summer with negative results. 

The explosion of infection in New Or- 
leans this year was due to an unfortunate 
combination of unfavorable conditions, to 
which was applied the spark of introduced 
infection. How the fever entered the city 
is not the official concern of the health 
officer, who has no function or authority 
in maritime or inland quarantine. When 
it got here, however, it found ideal factors 
for its development and spread. The sec- 
tion of the city first infected is the most 
densely populated, the people are for the 
most part ignorant of our language and 
illiterate in their own. Their habits are 
unsanitary and their customs such as tend 
to seeretiveness and improvidence. They 
are not, as a rule, vicious, but fearful of 
police authority, and exceedingly clannish ; 
as is not unnatural for foreigners in a 
strange country. Medical attention in case 
of illness is usually delayed until the se- 
verity of symptoms demands it, and any 
but severe ailments are likely to be followed 
by recovery without medical interference. 
They are attended when ill mainly by 
physicians of their own nationality, some 
of whom are unfamiliar with yellow fever. 
They are apt to resent the reporting of any 
ease of communicable disease to the au- 
thorities, and are likely to dismiss the at- 
tending physician for this reason. Imagine 
a crowded population of this kind whose 
water supply consists in large part of river 
water, kept for settling purposes in numer- 
ous open barrels, each one an ideal breed- 
ing place for the Stegomyia mosquito. 

For more than four years the health of- 
ficer, encouraged and supported by the 
board of health, had pointed out the dan- 
ger; had explained, urged, begged and 
prophesied, but other considerations were 
deemed of greater importance than the 
destruction of mosquitoes. When the dis- 
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aster came, however, the people of New 
Orleans, awakened from a lethargic sense 
of security, rose to the situation and dem- 
onstrated their willingness and ability to 
fight the greatest battle that was ever 
waged against yellow fever; and they con- 
quered. The united forces of the combined 
authorities of city, state and nation and the 
whole people of New Orleans succeeded in 
turning a great calamity into the most 
glorious victory of modern times. For the 
first time in New Orleans an epidemic of 
yellow fever was fought with the weapons 
suggested by the doctrine of mosquito con- 
veyance of the disease, and for the first 
time extensive yellow fever was controlled 
as early as August. 

The first victory over yellow fever was 
in Havana, the greatest in New Orleans. 

The pictures exhibited show the charac- 
ter of the neighborhood first infected, its 
nearness to the landing place of the Havana 
steamers (I do not claim, however, that our 
infection came from Havana) and the 
facility with which infection could have 
gotten, and probably did get, to the lug- 
gers, the landing place for which is in close 
proximity; these luggers being connecting 
links with the gulf coast of Louisiana. 

Suspicion was directed to this neighbor- 
hood of the city about the middle of July, 
but subsequent knowledge indicated the 
real beginning of yellow fever infection to 
have been probably several weeks earlier. 
At no time in the history of New Orleans 
did an epidemic of yellow fever begin to 
deerease as early as did the latest and we 
hope and believe the last one. 

Never before was an epidemic of yellow 
fever in New Orleans fought in the same 
way, and the most skeptical of reasonable 
persons must conclude that the control of 
what would have been one of the greatest 
of yellow-fever epidemics was due solely 
to the prevention and destruction of .mos- 
quitees. 
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Dr. James Carroll said in discussing 
Dr. Kohnke’s paper: ‘‘The chart by 
which Dr. Kohnke shows that there was 
a marked increase in the death rates from 
pernicious malaria and acute nephritis in 
New Orleans during the months of May 
and June, 1905, proves conclusively to my 
mind that fatal cases of yellow fever oc- 
curred in the city during those months and 
that the disease was probably also present 
during the month of April. They recall 
forcibly to my mind an incident that oc- 
eurred at Pinar del Rio, Cuba, in 1900. 
During a localized outbreak of yellow fever 
a number of deaths took place and though 
some post mortem examinations were made 
the cases were diagnosed ‘pernicious ma- 
laria with acute nephritis.’ The unusual 
mortality rate attracted attention and upon 
investigation it was found that the disease 
prevailing was yellow fever. As_ the 
records of innumerable epidemics show 
that where yellow fever is wrongly diag- 
nosed it is usually regarded as pernicious 
malarial or bilious remittent fever, and as 
death from yellow fever is usually accom- 
panied by acute nephritis or parenchyma- 
tous degeneration of the kidneys, the ex- 
planation suggested is probably the correct 
one. This opinion is borne out by the 
record for July and the following months 
during which the excessive number of 
deaths from pernicious malaria and acute 
nephritis no longer appears, seemingly for 
the reason that yellow fever was declared 
in the month of July.’’ 


The Practical Side of Mosquito Extermi- 
nation: Henry Cuay WEEKS. (Pre- 
sented by A. C. Eustis.) 

In essaying to speak on such a theme be- 
fore a body of scientists, it must not be 
understood that the purely scientific side 
is to be subordinated or is imagined to be 
of less importance than the practical. On 


the reverse, the methods under whieh prac- 
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tical work has been most successful are 
based entirely on the scientific work of the 
entomologists. It is through their patient 
labor that others have been encouraged to 
carry into practise their findings to their 
legitimate results. The scientific work of 
the bacteriologists too has given great 
strength to the demand for practical work. 

Without diminishing their share in the 
movement it may be truly said, however, 
that entomologists have always known the 
fact that the mosquito must have water in 
which to develop from the larval and pupal 
stages to the adult. But, as is very gen- 
erally the case, these students have been, 
in former years at least, engrossed with the 
study of the life, habits and structure of 
these pests and did not carry, and indeed 
were formerly hardly expected to carry, 
the knowledge gained into the practical 
realms of extermination. They may be 
said to have been working at too close a 
range to see all the results which their 
knowledge implied. There was needed the 
more general survey over the entire sub- 
ject by practical minds of persons, who 
knew, perhaps, only the basal facts about 
these pests, to bring about a great reform. 
Just as in the case of some one who con- 
fines his attention elosely to his line of 
business, another in a different line will see 
opportunities of extension and profit which 
his closeness of application precludes. 
Thus there has grown up a profession of 
men who go from one business house to 
another more thoroughly practicalizing 
businesses of which they before knew little 
or nothing. 

In this case, exceptionally, the suggestion 
of relief came from Dr. L. O. Howard, who 
combined both the student and the prac- 
tical mind, and by his experiments and an- 
nouncements brought hope that practical 
extermination on a wide scale was possible. 
And when Dr. Howard,saw that there was 
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even a broader and more radical relief pos- 
sible than the use of oil (which idea he dis- 
covered to be of great practical though 
limited results) he was the first to encour- 
age the broader idea of drainage when he 
observed this plan urged in the scientific 
press, as it was nearly seven years ago, and 
it was he who gave the necessary inspiration 
and encouragement to practical men who 
were interested. The death knell of the 
mosquito then began to sound when Dr. 
Howard inspired the carrying into effect of 
known resources of destruction. To use 
a bull, some concluded that the best of ex- 
termination methods was to destroy the 
mosquito before he was born and he en- 
dorsed the idea. 

The world has moved toward practical- 
izing scientific knowledge rapidly in the 
last few years and this matter thus early 
fell into line. The mind of the entomol- 
ogist who forcefully recommended the 
larger use of oil as a remedy was simply 
going a step beyond his real field and ap- 
plying his knowledge to practical uses— 
which should be the object of all scientific 
study and not the thing per se. And then 
this line of thought inspired the idea that 
if oil was good in a limited way why not 
vo further, and to the root of the matter, 
and destroy the breeding places. The seed- 
thought, however, had been dropped some 
time before when a casual remark had been 
made that a certain place, before experi- 
enced by this speaker as unendurable, had 
been cleared of mosquitoes by a piece of 
commercial drainage, but it was the work 
of the entomologist, as before stated, to 
nurture the idea to fruitage. 

So when plain, practical men, who knew 
little of entomology, saw that water was 
needed to develop the pest, they were just 
so practical, or unpractical, if you please— 
such visionaries—as to say, let us do away 
with all water in inhabited sections where 
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the pests breed. They simply put two and 
two together while heretofore these factors 
had been widely separated. And so widely 
and so long were they apart, that when the 
union was proposed the world laughed 
aloud, and a few of a certain caliber of 
mind are laughing yet. 

There has been many a great idea re- 
tarded for ages because of this spirit of 
ridicule, and many a man has gone down 
under such opposition who had a thought 
which, if encouraged, would have blessed 
mankind ages before its final acceptance. 
We ean all think of instances of this. In- 
sistency often has been lacking. 

But, fortunately, the mosquito cranks 
were as persistent as the pests themselves. 
They kept at the subject until they reversed 
the universal practise and they themselves 
began to draw blood. And so, probably, 
no crusade, which at first seemed so chimer- 
ical, ever made such strides as has the mos- 
quito crusade, in the last three years or so, 
until now, that which less than a score of 
years ago began as an oiling experiment in 
a summer resort in the Catskills has spread 
to a crusade of drainage, filling and the 
like; and oil, which is indispensable in 
certain limited conditions, is now largely 
supplemented by extensive engineering 
operations. Now, engineers of national 
reputation are applying to their work the 
solid foundation laid by scientists and urg- 
ing broad remedies upon communities and 
cities which have been sadly injured by the 
mosquito nuisance. 

In a report (1903) on the improvement 
of a river in New England, an engineer, 
whose abilities have brought him into large 
projects in many sections of the country, 
makes the mosquito, and hence the malaria 
question, one of the moving causes for a 
proposed improvement. He ealls to his 
aid a Harvard pathologist of world-wide 


¢ 
{ 
A 
} 
~ 
i 
a 
7 


q 
q 


Marcu 9, 1906.] 


reputation who devotes many pages of this 
report to the mosquito question. 

And in 1904, the same engineer reports 
on the improvement of another river, and 
gives prime attention to the results of in- 
vestigations by the scientific experts from 
the Massachusetts Institute of Technology. 
Based on their reports, he is led to state: 

The results of this inquiry were startling. 
Every physician who was consulted testified that 


malarial disease was already prevalent and that 
it was apparently increasing and slewly extending. 


He says: 

I was thus obliged at the outset to face a great 
sanitary problem which for the time overshadowed 
the other studies, for questions of public health 
are paramount and should have precedence over 
landscape design and facilities for brick-making 
or maket gardening. 


We may interject just here, that when 


health and all improvements go together, 
as can be planned, then is the greatest good 
accomplished. The experts speak of 700 
acres of a fresh pond marsh section (300 
of which are constantly wet and soggy) 
where ‘physicians report that every person 
in every house has had the fever,’ and 
many of them state that this is ‘the most 
dangerous section in twenty-five miles.’ 
While the poor who live in this swampy 
territory were mostly affected, the report 
shows the disease spreading into the best 
districts where it is hilly. 

These lines of investigation and the re- 
sults are in exact conformity to the work 
done and reported upon by the North Shore 
Improvement Association of Long Island, 
some years previously. And it is most en- 
couraging that engineering works are now 
being undertaken with such a strong appre- 
ciation of the importance of the mosquito 
question. 

Landseape architects are seeking inform- 
ing literature and are studying the subject 
and discovering that their profession also 
can materially aid the crusade and are 
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recommending plans with a view to this 
question. 

These two professions have been sadly 
blind to their opportunities for good. Not 
only has their work been simply negative— 
that was bad enough with their oppor- 
tunities—but they have actually aided 
breeding in most cases. Within a few days 
the speaker has interested an owner in a 
badly infested home-site who has been 


spending thousands of dollars in following © 


the plans of eminent landscape architects 
as to the lay-out of the wide lawns in front 
of his dwelling, while just in the woods be- 
hind there has existed for ages and still ex- 
ists a breeding place extensive enough to 
ruin the pleasure which his home should 
yield him; and a surplus of pests to curse 
his neighbors. Now, this man is moving 
vigorously to get rid of this pest place, not 
that it has not been known heretofore that 
mosquitoes would breed in such places, but 
solely because it has been demonstrated that 
such work is entirely practical and certainly 
is highly desirable for comfort, for health, 
for increase in the value of his property 
and in the vast improvement to scenic 
effects. This is simply a case of neglecting 
a grand opportunity, but when these pro- 
fessions actually produce breeding grounds, 
their acts become a positive wrong to the 
publi. 

A gentleman of large means, recently 
met, has been encouraged to work on these 
lines on his vast property and now assures 
the speaker that he considers the question 
one of the most far-reaching before the 
people. This we have been endeavoring to 
show for nearly a decade. He feels that 
no money he is spending on roads and other 
improvements will pay him better. He 
also assures us that in the immediate 
vicinity where he has done work, which 
this crusade encouraged, he plainly notices 
a great difference in the number of pests 
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and he is going to continue the work with 
vigor for its absolutely paying results. 

A little town in New England of less 
than a thousand inhabitants, whose chief 
industry is fishing, has recently become im- 
pressed with hope, founded on experiences 
elsewhere, that something might be done 
so that its thousands of acres of breeding 
grounds might be redeemed to agriculture, 
its desirable building sites relieved from 
the curse of mosquitoes which has always 
existed, and thus its lands become habitable, 
its taxable valuations increased, and so the 
town be greatly benefited. Inspired to 
join the crusaders, it had been working in 
a limited way and found excellent results, 
but it is now in a movement for raising and 
expending a large sum of public money to 
carry out very radical plans recommended 
to make these benefits assured and is asking 
the necessary legislative authority. 

We know the case of the gentleman who 
bought a beautiful and extensive estate 
with the ban on it, that no one could live 
on it in July and August, but who was 
impressed with the anti-mosquito theory, 
by that same entomologist with the prac- 
tical turn of mind, and went to work in 
good earnest and has made his large tract 
one without mosquitoes. His success led 
him naturally to wish others to be blessed 
likewise and he was instrumental in a cam- 
paign of greater proportions. One in this 
wider territory wrote the speaker within a 
few weeks that the success of the work was 
still continuing, although four summers 
had passed; and a person in another state 
has stated within a few days that he was 
visiting in the district in question this sea- 
son and went through parts which he knew 
once to be infested beyond human endur- 
ance and he did not raise a mosquito. So 
much for the lasting effects of work thor- 
oughly and practically executed. 

But I am sure I do not need to rehearse 
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smaller instances when all know of the 
transcendent achievements of Dr. Gorgas, 
both in Havana and in the Panama zone 
almost entirely as the result of practical 
mosquito extermination. Nor do you need 
to be reminded that the practical work of 
this kind in New Orleans, first under Dr. 
Kohnke and others and taken up later by 
the general government with all its prestige 
and power, through its Public Health and 
Marine Hospital Service under Surgeon 
General Wyman, with his able corps of 
specialists all working against the mosquito 
—that this brought about the end of the 
scourge of yellow fever here this season 
without the aid of frost and has added 
to the demand that this scourge and its 
attendant ruinous results to commerce 
through quarantine, be treated solely as a 
mosquito proposition and not as an in- 
scrutable order of Providence. The speak- 
er well recalls the foree with which Dr. 
Kohnke at the second convention of the 
American Mosquito Extermination Society 
urged the necessity of screening the cisterns 
of New Orleans and spoke of his efforts to 
legally compass this. But his warning was 
acted on too late. He was then ahead of 
his time, but we are glad to say he is not 
now. 
The demand is simply: Stop breeding 
mosquitoes and stop it by practical meas- 
ures—no chimerical plans—nothing but 
what a child may comprehend. But do it 
thoroughly—do it so that results will last. 
Abolish forever the breeding places and be 
eareful not to make new ones. Communi- 
ties should put up money as they would to 
build a fine road—as is often the ease, 
$10,000 a mile through a mosquito-infested 
section—and do it before building the road, 
and then the road, when built, can answer 
its full purpose of comfortable travel and 
traffic. 

How much is the quinine bill of the 
country? And who can estimate, besides, 
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the sum of the misery and loss from ma- 
laria? Who will compute how far the loss 
in a yellow-fever epidemic would go to 
make everything safe along practical, com- 
mon-sense lines? Is it not a fact that the 
expense of tardy work and the indirect and 
direct commercial losses resulting from this 
season’s experience would easily have paid 
for New Orleans’s exemption? How long 
are we to suffer these evils and pay the 
enormous and wretched penalty before 
people will rise and demand that this great 
crusade shall have complete course? This 
age is not the time to say that the work is 
too great. Put one year’s loss and the cost 
of remedies, the country over, into the 
crusade, and it will be a paying investment 
financially, not to inelude other considera- 
tions. But again, do it thoroughly, so that 
you will not have to come back again in 


another year, or in ten years, for more 


money. Otherwise you have set back the 
cause for years. Note the radical work 
which the general government is doing in 
Panama and which it considers as neces- 
sary in every way before work is fully put 
under way. We said a year ago that the 
government could well spend a million dol- 
lars to make the zone safe. That has been 
spent already and results will justify the 
outlay and many times as much more. 
Chairman Shonts, of the Isthmian Commis- 
sion, in an address last month, expressed 
the well-grounded hope that yellow fever, 
that supreme terror of the tropics, was ex- 
_ tirpated—never to return again to Panama. 
Can one conceive all that such a statement 
means in relation to the cost and humanity 
of this great work? 

Assistant Surgeon General Gorgas, in his 
report dated November 9, 1905, just to 
hand, reports that of the 22,000 employees 
during October, of which 4,000 were non- 
immunes, there was but one case of yellow 
fever and no deaths. He pertinently con- 
trasts conditions for the same month in the 
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zone now and under the French régime 
before the mosquito theory was known. 
Then there were reported 21 deaths and 
84 cases, and many of each were not re- 
ported. Now he has care of one third more 
non-immunes and there is only one ease. 
He maintains ‘the results are solely and 
entirely due to the sanitary measures put 
in foree.’ He has an anopheles brigade 
reporting thousands of feet of ditches dug 
and cleared and other remedial work; and 
a stegomyia brigade reporting and remedy- — 
ing tanks, cisterns, barrels and other breed- 
ing places. To overcome the dangers from 
these pests which get to wing, he has a 
fumigating brigade, reporting houses fumi- 
gated containing 12,000,000 cubic feet, 
using 18,000 pounds of pyrethrum and 
7,800 pounds of sulphur. Dr. Gorgas finds 
a steady decrease in cases of yellow fever 
under this work, while there is a steady 
inerease in the number of persons suscep- 
tible. He considers the sanitary question 
in Panama settled—that the largest neces- 
sary force of laborers can work there with- 
out suffering from yellow fever and that 
‘the general health can be kept as good as 
if they were digging a canal in the healthy 
part of Maryland.’ Now all this you may 
hear stated by others, but bear in mind it 
is the practical side of mosquito extermina- 
tion we are trying to emphasize, and this 
is all practical and highly profitable in 
every way and bears well to be repeated. 
Also recognize that to some extent such 
work is necessary in many eommunities in 
the states and that it is just as profitable 
here in a humanitarian view as a financial 
proposition and in other aspects. 

No progressive man will object that the 
general government is spending hundreds 
of millions on good roads, on irrigation, on 
river and harbor improvement; that the 
Empire State votes 150 millions for good 
roads and canals; but when it is considered 
that in some of these''tases the benefit will 
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ceme only to sparsely settled sections and 
result in aiding comparatively limited areas 
and valuations, the thought arises, why 
should not some of these vast sums be used 
in blessing the country by driving out the 
mosquito and malaria and yellow fever, 
bettering the condition of the less favored 
people—for they suffer most—changing 
marsh and swamp areas into places of fer- 
tility, beauty and oftentimes into places of 
pleasant habitation? When it is considered 
that such work is largely needed in close 
centers of population where thousands will 
be benefited instead of scores, and where 
resultant inerease of tax valuations will 
shortly entirely repay cost, the urgency of 
the subject as a public work is manifest. 
This body and all others working for the 
general good should state and reiterate this 
position until we get public action. 

It has taken some years to get strength 
enough in the idea to obtain appropriations, 
but these are now coming in many places. 
Numbers of cities and communities are 
awakening and acting. The Department 
of Health of the city of New York has 
been expending this season in one borough 
—Richmond—an appropriation of $17,000 
under Dr. A. H. Doty, the health officer of 
the port, and it is to be hoped the results 
will eneourage work in other boroughs. 
But all publie work particularly, we repeat, 
should be done most thoroughly or the 
press and people will raise such opposition 
as to cause a set-back in the practical work 
of a thoroughly scientific problem. 

The city of New York is also helpfully 
acting in the reform by utilizing part of 
its inorganic waste in filling in breeding 
places instead of carrying it out to sea and 
dumping it so that much floats back on to 
adjacent shores. In the southern part of 
the borough of Brooklyn, Coney Island 
Creek is being filled in, which, guardedly 
done, will prevent its waters from satu- 
rating hundreds of acres of marsh land 
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where mosquitoes are now famous. This 
evil and this benefit were pointed out some 
seasons ago when a crusade was initiated 
there by the late Mr. Wm. C. Whitney. 

Some two or three years ago we were 
greatly encouraged in learning that the 
Italian government had made a contract 
with some German capitalists to drain the 
great marshes about Rome—to destroy the 
breeding places of mosquitoes and thus 
render the section healthy and inhabitable. 
But it seems that this great improvement 
and blessing to a race has been kept back 
until now by the obstruction of a few 
sporting noblemen (in title) who wished 
to have the marshes left for their personal 
pleasure. Now the press informs us the 
work is to go forward and the promoters 
are to be paid in hitherto worthless land. 
What a suggestion for our country along 
lines of marsh improvement and the ob- 
struction met from personal interests of a 
few seek pleasure or profit. 

The great benefits of mosquito extermi- 
nation we feel, are to be accomplished by 
a careful education of the public mind and 
a judicious effort for laws and public ap- 
propriations, by cooperation of general and 
state governments, of cities and rural sec- 
tions, of individuals and public men in a 
short, strenuous campaign. What need of 
taking decades in these moving times? 
And it is on these lines that the American 
Mosquito Extermination Society is earnest- 
ly working, and I bespeak for it your influ- 
ence and cooperation. 

It would take too much of your time to 
speak of this phase—the basal work, edu- 
cation—education of the public school chil- 
dren of the country, the lawmakers, the 
editors and press writers, the civic organ- 
izations, the professions interested, the 
great mass of the people. But this work 
our society is striving to do and has its 
members distributed well over America, to 
whom our literature is scattered, and we 
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frequently hear of its bearing good fruit 
in campaigns. In our society, either as 
officers or on the advisory boards, are many 
men of broad influence in the country. 
Among these the earliest to go into the 
movement, inspired by the entomologist 
before referred to, were Matheson, Kerr, 
Miller, Hoyt, Cravath, Rand and Wetmore 
—business men of largest affairs. 

We have got such men together, with 
many others known over the world, into a 
society, which, according to its constitu- 
tion, seeks ‘to unite in a general body, per- 
sons believing in the various great evils 
resulting from the unrestrained breeding 
of mosquitoes in civilized sections, and in 
the practicability of their extermination 
therefrom, by private and public system- 
atic operations.’ 

For these worthy objects we ask your 
active cooperation with us and in closing 
thank you for your attention. 

(To be continued.) 


SCIENTIFIC BOOKS. 


The Analytical Theory of Light. By James 
Waker. New York, The Macmillan Com- 
pany. Pp. xv+ 412. $5 net. 

The Electromagnetic Theory of Light. By 
CHARLES Emerson Curry. New York, The 
Macmillan Company. Part I. Pp. xv+ 
400. 

Walker’s ‘ Analytical Theory of Light’ is, 

perhaps, the most complete treatment of the 

subject so far attempted from the standpoint 
of the general wave theory, without any special 
assumption as to the character of the waves 
or the nature of the transmitting medium. 
With this restriction in mind, it is not sur- 
prising to find relatively much more space 
given to the older and more worked-over parts 
of the subject, such as interference, diffrac- 
tion, isotropic and crystalline reflection and 
refraction and the interference of polarized 
light, as contrasted with absorption, dispersion 
and magneto-optics, those portions which at 
present seem more fruitful of interesting and 
important results. While the book is built 
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on a rigorous analytical framework, never- 
theless frequent comparison with experimental 
facts, and more sparing application of theory 
to instrumental methods keep the reader in 
touch with the physical side of the subject— 
to which end numerous references to the 
literature of the various special fields also 
assist. The book is written in a clear and 
attractive style, and its value as a reference 
work is increased by an index as well as by 
appendices dealing with the properties of 
Bessel’s, Struve’s and Lommel’s functions. 

It is in one sense hardly fair to criticize a 
book because it is too exactly what its author 
intended it to be; at least one should, while 
questioning his judgment, commend his 
pertinacity of purpose. This applies to the 
second of the above books, Part I. of Curry’s 
‘Electromagnetic Theory of Light,’ in which, 
as is stated in the preface, ‘empirical facts’ 
are referred to ‘ only where a comparison with 
theoretical results seemed of interest.’ One 
must regret that so few cases ‘seemed of in- 
terest ’"—for the result is a book unnecessarily 
abstract, which, while entirely modern in treat- 
ment, and sufficiently cognizant of recent 
theoretical discussions, is out of touch with the 
experimental side of the science. While this 
general method of treatment has been most 
successfully applied to the more finished sci- 
ence of mechanics, it hardly seems at present 
the best for the less developed field of optics. 
This point of view is, perhaps, responsible for 
one or two rather amusing misstatements, as 
for instance (p. 13) that the varying sensi- 
bility of the eye to different wave-lengths, fol- 
lows because the usual expression for the in- 
tensity of a ray of light 


contains the wave-length. 

The treatment is throughout based on the 
electro-magnetic theory of Maxwell, but a very 
considerable amount of space is given to the 
discussion of ‘primary’ and ‘secondary’ 
waves, the exact definition of which and their 
special treatment is due to the author. Aside 
from this the ground covered is about the 
same as in the earlier chapters of Walker’s 
treatise, with, however, emphasis laid on dif- 
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ferent points. Besides the introductory chap- 
ters there are the following headings: General 
Polarized Oscillations, Interference, Huy- 
ghen’s Principle, Diffraction, Reflection and 
Refraction at Isotropic Media, and Propaga- 
tion of Waves through Crystalline Media. 
In accordance with the general plan men- 
tioned above, no application of theory to in- 
strumental methods is anywhere given. The 
large amount of ground left for the second 
part will, if covered in the same detail, make 
the treatise as a whole the most ambitious and 
extensive available in English; and while one 
can not but admire the power and generality 
of treatment, to the present reviewer, at least, 
the book seems greatly handicapped by the 
attitude already referred to and by a certain 
rather formidable style. 
C. E. M. 
Mapison, WISs., 
February, 1906. 


Catalogue of the Crosby Brown Collection of 
Musical Instruments of all Nations. IV., 
Historical Groups. Gallery 39. New York, 
The Metropolitan Museum of Art. 1905. 
Pp. xvii + 168; pl. 12, partly folded. 
Earlier parts of the catalogue of this rich 

collection have been reviewed in SCIENCE. 

The present volume deals with a fifth gallery 

opened to the public in 1903. The exhibits 

in it include: (1) a number of prehistoric 
instruments, originals or copies; (2) a dozen 
plaster casts of ancient sculptures showing 
musical instruments; (3) about 230 drawings 
of instruments used from the earliest times to 
the thirteenth century a.D., grouped by types 
and countries to the east or west of Assyria 
and Egypt; (4) the leading European instru- 
ments with their kindred forms in different 
countries; (5) details of the construction of 

the violin, flute, cornet, piano and organ; (6) 

some keyboard instruments, in part recently 

acquired, showing especially the development 
of the piano and several of the earliest Amer- 
ican pianos. 

The mere enumeration of these groups 
shows that a new stage has been reached in 
the history of the great collection. Begun 
merely with the purpose:of decorating a music 
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room, it soon outgrew private walls and came 
to include nearly every existing kind of in- 
strument that could be obtained. These were 
classified, catalogued and described. But the 
collection lacked specimens of the almost un- 
obtainable instruments of ancient and prehis- 
toric times. This gap is now at least partly 
filled by the many reproductions and drawings. 
These latter are of great variety, value and 
interest; the list of books from which figures 
are copied is a long one; but too many of the 
‘authorities’ get their illustrations at second- 
hand instead of first-hand, and copies are 
rarely accurate; the addition or omission of a 
line by a draftsman who does not thoroughly 
understand the instrument not infrequently 
makes the figure unintelligible or misleading. 
It is unfortunate that the most easily acces- 
sible references are the voluminous and rather 
antiquated books by the uncritical Carl Engel. 

A peculiarly interesting feature is the col- 
lection of partly-finished instruments of the 
five kinds named above, with the tools and 
specimens of materials used in their manu- 
facture; all the parts are carefully named 
and the exhibit is accompanied by technical 
descriptions. All this recalls the remarkably 
full and accurate descriptions of all arts and 
industries in the great French Encyclopédie 
before the Revolution. The models of a 
tubular pneumatic and an electro-pneumatic 
action for organs are very perfect and illus- 
trative. 

This volume impresses the reader as mark- 
ing an advance over the earlier ones; there 
was here opportunity for a more compre- 
hensive grouping of instruments illustrating 
the long story of musical development, and the 
opportunity .has been well used; therefore, 
much of the book is as useful to the reader 
anywhere as to the visitor. The copious bibli- 
ography and several full indexes are note- 
worthy. Acknowledgments are again made 
to Mr. Galpin, of England, and for the first 
time to Miss Fannie Morris, who has done a 
large part of the work on all the catalogues. 

This series of catalogues being now, we 
believe, completed, one looks forward with in- 
terest to see in what way the collection will 
be utilized by the donor, the authorities or 
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independent students for the advancement of 
knowledge and the sympathetic study of man’s 
instruments of musical expression. It is al- 
ready clear that the problems are not so simple 
as would appear from the ordinary presenta- 
tion of Helmholtz’s theories; for the materials 
accumulated in the forty years since he wrote 
require an ampler framework. 
CuarLes Karson WeEap. 


SCIENTIFIC JOURNALS AND ARTICLES. 


Tue February number (volume 12, number 
5) of the Bulletin of the American Mathe- 
matical Society contains the following ar- 
ticles: Report of the Twelfth Annual Meet- 
ing of the American Mathematical Society, 
by F. N. Cole; ‘ Note on Certain Groups of 
Transformations of the Plane into Itself, by 
Peter Field; Report of the Meran Meeting of 
the Deutsche Mathematiker-Vereinigung, by 
FE. A. Miller and Elijah Swift; ‘The Present 
and the Future of Mathematical Physics,’ by 
Henri Poincaré (translated by J. W. Young); 
Shorter Notices (Kénigsberger’s Jacobi Fest- 
schrift, by James Pierpont; Schlémilch’s 
Uebungsbuch zum Studium der héheren An- 
alysis, by James Pierpont; Hedrick-Goursat’s 
Course in Mathematical Analysis, by Wm. F. 
Osgood; Willis’s Elementary Modern Geom- 
etry, Part IL, by Virgil Snyder; Classen’s 


Zwélf Vorlesungen iiber die Natur des Lichtes, 


by E. B. Wilson); Notes; New Publications. 


The March number of the Bulletin con- 
tains: Report of the December Meeting of the 
Chicago Section of the American Mathemat- 
ical Society, by T. F. Holgate; ‘The Groups 
Containing Thirteen Operators of Order 
Two,’ by G. A. Miller; Review of Hunting- 
ton’s Types of Serial Order, by Oswald Veb- 
len; Review of Fine’s College Algebra, by 
E. V. Huntington; Review of Freund’s Trans- 
lation of Ball’s History of Mathematics, by 
D. E. Smith; Shorter Notices (Abhandlungen 
zur Geschichte der mathematischen Wissen- 
schaften, by D. E. Smith; Bucherer’s Ele- 
mente der Vektor-Analysis, by E. B. Wilson; 
Annuaire du Bureau des Longitudes pour 
PAn 1906, by E. W. Brown; Jordan’s As- 
tronomical and Historical Chronology, by E. 
W. Brown); Notes; New Publications. 
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The Museums Journal of Great Britain for 
January has for its leading article a paper on 
‘The Relation of Provincial Museums to 
Local Institutions,’ by John Minto. While 
the subject is one that appeals to foreign 
museums rather than to those of this country, 
yet the article itself is a most excellent essay 
on the objects of museums and fairly teems 
with good things. Most museum officials will 
appreciate such sayings as “ Most of our mu- 
seums, I regret to say, are lamentably deficient 
in storage accommodation.” “ Each group of 
objects (in a teaching collection) should have 
in view the teaching of some definite lesson.” 
“There are many instances of museums 
which, having secured the services of local 
enthusiasts for a period of years * * * have 
on the severance of the connection fallen upon 
evil days,” and (this should be in large type) 
“Tt will take years to do away with the idea 
of museums still entertained by many * * *, 
as storehouses of curiosities. * * *” The 
many notes show that, aside from the Man- 
chester Museum, there seems to be a liberal 
and growing support of such institutions in 
England. As for the Manchester Museum, 
those who know the extent and high standard 
of its work will be surprised to learn from its 
report the mere pittance that it receives for 
its support. In discussing Dr. Holland’s re- 
cent article on ‘Museums and Outside Ex- 
perts,’ the comment is made: “ Needless to 
say, all type-specimens should invariably be 
returned to the museum, but it is usual to 
allow the expert to retain a selection of dupli- 
cate specimens. In our opinion, however, 
nothing should be handed over to the expert 
until all the material has been returned by 
him to the museum.” 


A souRNAL entitled Annales de Paléontologie 
has been established at Paris, under the editor- 
ship of M. Boule, professor in the Museum of 
Natural History. 


SOCIETIES AND ACADEMIES. 
THE NEW YORK ACADEMY OF SCIENCES. SECTION 
OF GEOLOGY AND MINERALOGY. 
Meeting of October 9, 1905.—In the absence 
of Vice-President Hovey, President J. F. 


| 
ya 
d 
fe. 
pre 
| 
tS 


388 SCIENCE. 


Kemp called the meeting to order in the large 
lecture hall of the American Museum of Nat- 
ural History and presented the speaker of the 
evening, Professor R. T. Hill, who gave an 
illustrated lecture on the Republic of Mexico, 
its physical and economical aspects. 

Meeting of November 6, 1905.—Vice-Presi- 
dent Hovey presiding. 

Professor J. F. Kemp read a paper on ‘ An 
Interesting Discovery of Human Implements 
in an Abandoned River Channel in Southern 
Oregon,’ which will be printed in ScreNce. 

Professor J. J. Stevenson, under the title 
of ‘A Bit of Quaternary Geology,’ described 
a small area in northwestern Vermont. His 
conclusions were that after withdrawal of the 
ice, clay was deposited along the streams to 
an altitude of about 750 feet above tide; that 
upon this sand, gravel and boulders accumu- 
lated to a thickness of about 450 feet. He 
traced the steps in reerosion of the channel 
ways as shown by the successive terraces. The 
area in question is the northward extension 
of Professor C. H. Hitcheock’s third basin of 
Winooski River as defined in the ‘ Geology of 
Vermont.’ 

The third paper of the evening was by Dr. 
A. A. Julien, ‘ Notes on Glaciation of Man- 
hattan Island.’ The evidences of plucking 
action of the continental glacier upon the 
crystalline schists of the island consist partly 
of jagged broken surfaces beneath the till, 
with angular transported blocks in the mo- 
raine to the southeast; and partly of rounded 
but roughened hummocks, pitted apparently 
by a modification of semilunar cavities, such 
as have been discovered in perfect condition 
on scored surfaces of our limestone. 

Channels and pipe-like troughs were also 
described and attributed to the action of sub- 
glacial running waters, probably once con- 
nected with waterfalls through crevasses in 
the great glacier. The allied feature of pot- 
holes, found just beyond the limits of the 
island, was then discussed, and another hy- 
pothesis advanced to account for their forma- 
tion. 

A sudden southward change in the direction 
of the glacial furrows over the island, their 
asymmetric form, and distinct southward 
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curvature, were described as evidences of a 
decided slope of the general surface toward 
the south-southwest, at the time of its sub- 
sidence during the glacial movement. A 
topographical modification was also referred 
to, through the undercutting of joint planes 
facing the northeast. 

Dr. George F. Kunz stated that during the 
spring of 1905 there had been shown to him 
some precious garnet, pyrope, in rounded ir- 
regular grains, transparent, measuring from 
two to five millimeters in diameter. That 
these had been found in the tunnel extension 
of the New York subway, about 1,200 feet 
south of Pier No. 1, North River, under New 
York harbor, at a depth of 110 feet below the 
bed of the bay. That upon visiting the local- 
ity he found that the entire walls of the 
tunnel had been covered with the iron arches, 
and it was impossible to see the rocks them- 
selves, but that upon the dump heap he found 
a number of masses of serpentine weighing 
from two to one hundred pounds each. The 
serpentine was a rich yellow, a trifle darker 
than that found at Montville, N. J. Cleav- 
ages of feldspar nearly a foot long, black 
tourmaline, almandite, garnet in grains and 
in crystals were noted, but no peridotite itself 
was seen. This was probably due to the fact 
that nearly all the material taken from the 
tunnel was removed by barges to the deep 
ocean and dumped. Dr. Kunz stated that it 
was most unfortunate that what was undoubt- 
edly the evidence of a peridotite dike upon 
New York island should have been lost. <A 
mass of the gneissoid wall, measuring six 
feet by ten and nearly covered by rich stilbite 
was noted. Mr. C. Wotherspoon, the engineer 
in charge of the night work, was most cour- 
teous in giving information and in collecting 
specimens. 

Meeting of December 4, 1905.—Vice-Presi- 
dent Hovey in the chair. 

Dr. Kunz reported the death of Dr. Augus- 
tus C. Hamlin, of Bangor, Me. Voted that 
a committee be appointed to make a minute 
of Dr. Hamlin’s death. Dr. Kunz appointed. 

Dr. Geo. F. Kunz described the Modoc 
meteorite that detonated over Modoc, Scott 
County, Kansas, at 9:30 p. M., September 2, 
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1905. First a very sharp, loud report was 
heard, then followed a rumbling for thirty 
seconds, when a shower of over a dozen stones 
fell, weighing from one ounce to twelve 
pounds each. The stone is an almost white 
pulverulent mass with minute specks of na- 
tive iron or troilite, with occasional white 
glassy cleavable feldspar inclusions. 

Mr. J. Howard Wilson discussed ‘ Notes on 
the Glacial Geology of Nantucket and Cape 
Cod” Mr. Wilson outlined the various re- 
treatal phases of the Nantucket and Long 
Island glacial lobes, and discussed the history 
of Glacial Cape Cod Lake, in which were 
built the sand plains of Truro, Wellfleet and 
Eastham. The paper was illustrated by lan- 
tern views and maps. 

The last paper was by Mr. Thomas T. Read, 
entitled, ‘Gold Mining in the Southern Ap- 
palachians.’ Mr. Read first pointed out that 
this region was one of the first to which the 
search for gold was directed after the dis- 
covery of the new world. After tracing the 
early development up to the present, the geo- 
logie structure of the region and the methods 
of occurrence of the ore were described. 
After touching on the methods of working 
and the present state of the industry a few 
remarks were made as to the probable future 
worth of the deposits. 

A. W. Grasau, 
Secretary. 


THE CHEMICAL SOCIETY OF WASHINGTON. 


Tue 164th regular meeting of the society 
was held on February 8, 1906. 

Mr. L. S. Munson, of the Contracts Labo- 
ratory, U. S. Department of Agriculture, read 
a paper on ‘ Writing Inks,’ giving in detail 
the results of work recently done by himself 
on thirty kinds of ink. Twenty-seven of 
these were iron-tannic (or gallic) acid inks, 
the remainder being logwood-bichromate inks. 
They were classed as writing, copying and 
combined copying and writing inks. They 
were tested by exposing to sunlight, and by 
treating with hypochlorites, alcohol, water, 
etc., stripes made upon white paper, so as to 
get an idea of their relative permanence. 
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Only one third of the samples were found to 
be satisfactory for record inks, and the copies 
made from most.of them were even less per- 
manent, owing to the small amount of iron 
tannate taken up by the copying paper. 

A paper on ‘ Typewriter Ribbons,’ by Miss 
A. M. Doyle, of the same laboratory, was also 
presented. Forty-three kinds of ribbons, both 
new and worn-out, as well as of different 
colors, were studied. Tests were made of the 
ribbon fabric and of the ink itself, and the 
ribbons were rated according to the original 
writing, copies made from it, and their per- 
manence when exposed to sunlight and the 
action of reagents. Inks containing the most 
lampblack are most permanent, though they 
give poor copies, as this is insoluble. The 
aniline dyes present soon fade. Variations 
in the excellence of the writing depend largely 
upon variations in the fabric. 

Mr. F. C. Weber, of the Bureau of Chem- 
istry, exhibited a Zeiss immersion refractom- 
eter and explained its varied applications. It 
can be used for the estimation of sugars, for 
testing alcoholic beverages, for detecting 
watered milk, methyl alcohol in ethyl alcohol, 


ete. 


Mr. Rufus F. Herrick, a visiting member, 
exhibited an alcohol lamp with Welsbach 
mantle, and, in connection with it, enumer- 
ated some of the advantages of having tax-free 
denaturized alcohol. 

Mr. Herrick was followed by Mr. Leonard 
VY. Goebbels, of the Otto Gas Engine Com- 
pany, who told of some tests in which de- 
naturized alcohol was used in gasoline engines. 
It compares favorably with gasoline, as far 
as cost and efficiency were concerned, and is 
a much cleaner fuel to handle. 

Dr. Harvey W. Wiley spoke in favor of 
denaturized alcohol, and said that, in his 
opinion, the cost and risk of removing the 
denaturizing substances are so great that it 
would practically never be attempted. Be- 
sides, the obvious advantages to manufac- 
turers are so great that there is no good reason 
why the bill before Congress, authorizing the 
sale of tax-free denaturized alcohol, should 
not be passed. 

Dr. C. E. Waters exhibited Bishop’s form 
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of the Marsh apparatus, slightly modified for 
greater convenience. The original apparatus 
is described in the February number of the 
Journal of the American Chemical Society. 
By means of an improved method of distilla- 
tion and concentration, and this apparatus, 
Bishop detected one part of arsenic in a bil- 
lion parts of sulphurie acid. 
C. E. Waters, 
Secretary. 


THE VERMONT BOTANICAL CLUB. 

THe eleventh annual meeting of the Ver- 
mont Botanical Club was held at the Univer- 
sity of Vermont, January 17 and 18. Some 
twenty papers were presented, including 
‘Recollections of the Botanical Work of 
Joseph Torrey,’ by Miss Mary Torrey; ‘ The 
Thorn-apples of Vermont,’ by W. W. Eggles- 
ton; ‘The Flora of Hawaii,’ by Professor G. 
H. Perkins; ‘The Finding of Aspidium Filix- 
Mas ‘in Vermont, by Miss N. Darling; 
‘Reminiscences,’ by Cyrus G. Pringle; ‘ Va- 
riations Among Violets,’ by Ezra Brainerd. 

It was decided to begin the publication of 
an annual bulletin of which the first number 
will appear this spring. The next field meet- 
ing will occur about July first on Mt. Mans- 
field; the next annual winter meeting at St. 
Johnsbury. The officers were reelected as 
follows: 

President—Ezra Brainerd, Middlebury College. 

Vice-President—C. G. Pringle, University of 
Vermont. 

Secretary—L. R. Jones, University of Vermont. 

Treasurer—Mrs, N. F. Flynn, Burlington. 

Executive Committee—Dr. H. H. Swift, Mrs. E. 
B. Davenport, Miss I. M. Paddock. 

L. R. Jones, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 


EYE ANOMALIES. 

I Have recently found that my eyes are 
abnormal in a way which is quite new to me, 
and which seems to be outside of the usual 
group of symptoms utilized by the physicians. 
The effect is interesting and I venture to ask 
whether any reader of ScreNce can enlighten 
me. Both eyes are near-sighted but free from 
astigmatism. 
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1. In the first place I see double images 
with each eye. A black circle, about four 
centimeters in diameter, regarded from a dis- 
tance of six meters with one eye, appears as 
two circles with their centers on a line about 
45 degrees to the horizontal, intersecting so 
that the center of one lies nearly on the cir- 
cumference of the other. The images are 
about equally strong, naturally quite black 
where they intersect and there seems to be a 
dot at the center of each. There is some 
vague color. With the left eye there is a 
tendency to repeat this phenomenon sym- 
metrically; 7 e., the circles lie with their 
centers at an angle of 135 degrees to the hori- 
zontal, but they are much further apart, often 
tangent to each other. This eye is more near- 
sighted. Moreover, when the eye is under the 
influence of belladonna (or even at other 
times) there may be two or more pairs of 
images, a strong pair at 135 degrees outside 
each other, and a weaker pair at about 45 
degrees tangent to these; or the figures may 
be even more complicated. All circles have 
central dots. With appropriate glasses the 
images of both eyes become nearly clear. No 
explanation which has occurred to me (reflec- 
tion from non-centered systems, split-lens 
effect, polarization) exactly meets these cases. 

2. A second phenomenon which may hold 
the key to the preceding is the following. If 
at night I look at a distant electric light (100 
feet off, or more) with the left eye and with- 
out glasses I see the usual patch of light of 
the near-sighted eye. This patch, however, is 
not a uniformly bright dise about one de- 
gree in angular diameter, but contains an 
accurately drawn circle in black of a diameter 
somewhat less than one third that of the disc 
and placed a little above the center to the 
right. There is no appreciable color effect 
or successive annuli. The circles, though 
scarcely visible within fifty feet, from the 
light naturally increase in size with the dis- 
tance of the source. There is no doubt that 
with an appropriate Wollaston prism (depart- 
ing somewhat from the ophthalmometer) they 
could be used for the measurement of this dis- 
tance. In explanation of these phenomena it 
seems to me that a globule of relatively low 
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refractivity imbedded in the lens would come 
nearest. Such a bubble would replace a con- 
- eave lens in front of the eye, and the rays 
brought more nearly to a focus would leave a 
deficiency around the area of convergence. 
Possibly the images in the preceding para- 
graph may be explained in the same way. 

3. A third phenomenon is probably quite 
well known, though I must here also confess 
my ignorance. The diffuse and faint (false) 
corona which most people see around a dis- 
tant point source, changes to an intensely 
brilliant and narrow colored ring with the 
blue packed close upon the red, whenever the 
pupil is opemed by belladonna. That no true 
(objective) corona is in question may be 
proved at once by blotting out the point source 
with the sharp end of a pin, whereupon the 
phenomenon vanishes completely, although the 
region in which the corona was localized is 
still almost wholly visible. As the effect of 
the stimulus subsides the aperture of the red 
annulus, which is about 7 degrees in the bril- 
liant and narrow state, with all colors close 
together, expands to about 9.5 degrees for the 
faint and diffuse case with the colors far 
apart, during the three or four days of con- 
traction of the pupil. 

The observation here in question is not lack- 
ing in interest for the physicist; yet I have 
often been provoked at not finding any allu- 
sion to such an obtrusive phenomenon in the 
treatises on optics with which I happen to be 
acquainted. 

Cart Barus. 

Brown UNIVERSITY, 

PROVIDENCE, R. I. 


PRESERVING SPIDERS’ WEBS. 


Spipers’ webs are so interesting in them- 
selves and each web is so characteristic of the 
particular species to which its maker belongs 
that their study is one of the most fascinating 
of natural history pursuits. However, if I 
am not mistaken, it is not generally known 
that they can be easily and permanently pre- 
served for future study or display. One 
method of doing this occurred to me several 
years ago while watching Mr. Jas. H. Emerton 
spraying webs for photographing, and I have 
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since used it so successfully that it seems. 
worth deseribing. 

The web to be preserved is sprayed with 
artist’s shellac from an atomizer, in much the 
same way that crayon drawings are fixed, and 
immediately a clean glass plate is pressed 
against it, carefully breaking, at the same 
time, the supporting strands so that the web, 
which will stick to the glass, is freed from its 
former surroundings. Since every strand of 
the web is covered with minute droplets of 
shellac, they are rendered plainly visible and, 
furthermore, they adhere very tightly to the 
glass. In a short time the shellac will thor- 
oughly dry and the plates holding the webs 
can be filed away in a cabinet or hung up for 
display. If desired, the web may be protected 
by covering it with another glass plate in the 
way that the film of a lantern slide is pro- 
tected, but this is not usually necessary. 

The above directions apply paticularly to 
the flat webs of the Epeiride, but with a little 
ingenuity almost any spider’s web may be 
preserved in its natural form. For instance, 
I obtained a permanent mount of the dome- 
shaped web of Linyphia marginata in the fol- 
lowing way: A branched twig was cut and 
stripped of its leaves. This was fastened in 
an upright position on a suitable base and 
several females of L. marginata put on it after 
sunset. The next morning I had a beautiful 
web with a perfect dome and all the outlying 
threads. The only thing that remained to be 
done was to spray it with shellac and set it 
away. The Theridide also give very satisfac- 
tory specimens in much the same way. But 
for the orb webs I think the glass plates are 
preferable. 

Frank E. Lutz. 

STATION FOR EXPERIMENTAL 

Cotp Sprine Harsor, L. I. 


A NEW METEORITE FROM SCOTT COUNTY, KANSAS. 


A HITHERTO unreported meteorite fall took 
place on the night of September 2, 1905, about 
9:30 p.m., in Scott County, Kansas. The fall 
was attended with the usual explosion, light 
and sound, variously compared to cannonading 
and the roll of heavy wagons. 

Thus far fourteen pieces of the stone have 
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come to light, the largest of which, weighing 
4.61 kilograms, is at present in the National 
Museum. A broken surface shows the stone 
to be indistinctly chondritic, of a very light 
gray color, and under the microscope is found 
to consist essentially of olivine and enstatite, 
with a very small amount of plagioclase 
feldspar. It evidently belongs to Brezina’s 
group of veined chondrites (Cwa), and will be 
known as the Scott County meteorite. 

For the above information the writer is 
indebted to Mr. J. K. Freed, of Seott City, 
Kansas. This fall adds one more (the 
twelfth) to the remarkable list for which 
Kansas is becoming noted. 

Georce P. MERRILL. 


THE WALTER REED MEMORIAL FUND. 


To tHe Epiror or Science: It is gratifying 
to note, that the executive committee of the 
Walter Reed Memorial Association, under the 
able leadership of Dr. Daniel C. Gilman, is 
making a final effort to raise a fund of $25,000, 
the income to be paid to the widow of Dr. 


_ Reed and the principal to be reserved for a 


permanent memorial in the city of Wash- 
ington. 

It may not be amiss to recall the fact that 
Dr. Reed’s greatest achievement for science 
and humanity was his contribution to the 
cause, spread and prevention of yellow fever. 
The experiments which he planned and con- 
ducted in Cuba in 1901, demonstrated con- 
clusively the causal relation of the mosquito 
species Stegomyia fasciata to yellow fever, 
and have given man control over that fearful 
scourge. The practical value of this brilliant 
demonstration has been proved by the com- 
plete eradication of yellow fever epidemics in 
Havana, New Orleans, the Gulf states, the 
Isthmus of Panama and wherever his teach- 
ings have been subjected to a crucial test. 
Competent critics are agreed that his work is 
the most valuable contribution to medicine 
and public hygiene which has ever been made 
in this hemisphere. The results to humanity 
are incalculable and as well expressed by 
General Wood, the military governor of Cuba: 

Hereafter it will never be possible for yellow 
fever to gain such headway that quarantine will 
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exist from the mouth of the Potomac to the 
mouth of the Rio Grande. * * * His discovery 
results in the saving of more lives annually than 
were lost in the Cuban War and saves the com- 
mercial interests of the world a greater financial 
loss each year than the cost of the Cuban War. 


The full significance of this statement will 
be apparent when we recall the fact that, 
according to competent authorities, yellow 
fever in the United States alone, from 1793- 
1900, prostrated not less than 500,000 persons 
and carried off over 100,000 victims. Accord- 
ing to Dr. Horlbeck, of Charleston, S. C., the 
great epidemic of 1878 in the states of Louisi- 
ana, Mississippi and Alabama resulted in the 
loss of nearly 16,000 lives, and the estimated 
total loss to the country resulting from this 
epidemic was not less than $100,000,000; in- 
deed the actual cost of the epidemic of that 
year to the material resources of the city of 
New Orleans has been estimated by Dr. 
Samuel Chopin at $10,752,000. 

In view of the great economic importance 
of Dr. Reed’s discovery it is somewhat sur- 
prising to learn that by far the largest num- 
ber of contributors are of the medical pro- 
fession, and that so far the executive com- 
mittee has failed to enlist the sympathy and 
support of the commercial interests, especially 
in the Gulf states, which will be most bene- 
fited by Dr. Reed’s great work. While the 
medical profession has erected monuments to 
Benjamin Rush and Samuel D. Gross, who 
rendered distinguished services to American 
medicine and surgery, it must be conceded 
that Dr. Reed’s beneficent work deserves a 
broader recognition and men of science should 
not be expected to sustain this laudable under- 
taking without material aid from other 
sources. Dr. Reed was a native of Virginia, 
and it seems peculiarly fitting that his work, 
which affects the lives, happiness and material 
interests of the people of the south Atlantic 
states, should be appreciated by popular sub- 
scriptions. There should be no difficulty in 
raising the modest sum of $25,000, and the 
writer expresses the hope that men of science 
will bring the merits of the case to the atten- 
tion of their friends able and willing to con- 
tribute to this noble cause. Mr. C. J. Bell, 
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president of the American Security and Trust 
Company, Washington, D. C., is the treasurer 
and General Calvin De Witt, 1707 21st Street, 
Washington, will gladly supply literature. 

G. M. K. 


GEORGETOWN UNIVERSITY, 
February 15, 1906. 


SPECIAL ARTICLES. 
RESULTS OF A REPLANTATION OF THE THIGH." 


Ir has previously been shown that a satis- 
factory circulation may be established in a re- 
planted thigh.’ 

We wish here to record a summary of ob- 
servations made on a similar experiment 
extending over a longer post-operative period. 

The animal employed was a small white 
bitch. Through a longitudinal incision the 
vessels of the thigh were exposed and cut 
above the point of Scarpa’s triangle. The 
skin was circularly severed and the thigh com- 
pletely amputated above the junction of its 
lower and middle third. After a few minutes 
the limb was replanted. The ends of the 
bone, the muscles, the vessels and the sciatic 
nerve were united. The circulation was re- 
established after having been interrupted for 
one and one quarter hours. The pulsations 
of the popliteal and ‘ saphenous’ arteries were 
normal. The dark blood circulated very 
actively through the femoral and saphenous 
veins. Red blood flowed from the small 
arteries of the peripheral part of the cut limb. 
The skin was sutured and a plaster dressing 
applied to the limb and trunk. 

After the operation the general and local 
conditions of the animal remained very satis- 
factory. It drank and ate normally and 
walked on its three sound limbs. The skin 
of the replanted foot remained normal, but 
its hue was redder and its temperature higher 
than that of the normal foot. The anterior part 
of the foot soon became moderately swollen. 

Seven days after the operation the dressing 
was partially removed. The limb presented 

‘From the Hull Physiological Laboratory, Uni- 
versity of Chicago. 

Carrel and Guthrie, ‘Complete Amputation of 
the Thigh with Replantation’ The American 
Journal of the Medical Sciences, February, 1906. 
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neither edema nor trophic troubles. The 
cedema of the anterior part of the foot was 
doubtlessly due to pressure by the lower edge 
of the bandage, as the swelling completely 
disappeared within a few hours after correct- 
ing the fault of the dressing. The skin 
was normal and the wound had united ‘ per 
primam intentionem’ without evidence of in- 
flammation. The temperature of the skin 
was higher below than above the line of 
suturing. 

Eight days after the operation the foot ap- 
peared normal in size, all edema having dis- 
appeared. 

On the tenth day, during the afternoon, the 
temperature of the replanted foot became 
lower, 7. e., similar to that of the normal foot. 
The dressing was then removed. It was 
found that, owing to a slipping of the plaster 
bandage, some urine had got into the cotton 
dressing and caused infection of the upper 
part of the longitudinal incision. A small 
subcutaneous abscess had developed, along the 
vessels. The general conditions of the ani- 
mal were excellent, and the nutrition of the 
limb satisfactory. As the arterial pulsations 
were much weakened and as it was considered 
important to accurately determine the cause 
of this change, the animal was etherized and 
the vessels examined through cutaneous in- 
cisions, after which the animal was killed. 

This dissection ‘in vivo’ gave the following 
results: The point of the vascular anastomoses 
was surrounded by the small subcutaneous 
abscess. - The venous anastomosis was good. 
The arterial anastomosis was partially oc- 
cluded by a small clot. All the other portions 
of the vessels appeared perfectly normal. The 
circulation through the limb was yet satis- 
factory, as the obliteration of the anastomosis 
was not complete. The union of the skin, the 
muscles and the sciatic nerve was normal. 
The process of consolidation of the bone was 
beginning. It is probable, but not certain, 
that if the animal had been allowed to live, 
the arterial stenosis would have gradually in- 
creased and that in the end the circulation 
would have been interrupted. Then, no 
doubt, gangrene of the limb would have oc- 
curred, which result would have been due 
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primarily to the secondary infection of the 
skin. This shows that in such experiments 
asepsis must be rigidly observed, not only 
during the operation but during all the post- 
operative period. 

Conclusions —(1) The cireulation of a re- 
planted limb, reestablished an hour and a 
quarter after interruption, by end-to-end 
anastomosis of the femoral artery and vein, is 
normal, as judged by the metabolism of the 
limb. (2) No trophic trouble occurs (at least 
during ten days). (3) Healing of the severed 
tissues appears to be as rapid and complete as 
after an ordinary surgical wound. 

Aexis CARREL, 
C. C. 


SUCCESSFUL TRANSPLANTATION OF BOTH KIDNEYS 
FROM A DOG INTO A BITCH WITH REMOVAL OF 
BOTH NORMAL KIDNEYS FROM THE LATTER. 


THIS operation was performed by our new 
method of transplantation in mass, which 
yields good results in the transplantation of 
organs. By this method the organs are per- 
mitted to retain their normal connections with 
a portion of their nervous apparatus, in such 
a manner that after transplantation their 
functions are soon reestablished. 

A large-sized terrier was anesthetized and 
both kidneys and the upper part of the ureters 
were removed, together with their vessels, 
nerves, nervous ganglia, the surrounding con- 
nective tissue, the suprarenal glands, the peri- 
toneum and the corresponding segments of 
the aorta and vena cava. The mass was then 
placed in a vessel of isotonic sodium chloride 
solution, and the dog killed. 

A small young bitch was then anesthetized 
and the abdomen opened through a half cir- 
cular transversal laparotomy. The aorta and 
vena cava were cut a little above the mouth of 
the ovarian vessels. The kidneys of the dog 
were then removed from the salt solution and 
put into the abdominal cavity of the bitch, 
and the segments of the aorta and vena cava 
were interposed, by biterminal transplantation, 
between the cut ends of the aorta and vena 
cava of the bitch. The circulation was re- 


established, after having been interrupted for 
The kidneys imme- 


one hour and a half. 
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diately became red and turgid, as after a 
simple transplantation, but about half an hour 
later the state of the circulation became nor- 
mal, so that no difference could be detected 
between the transplanted and the normal kid- 
neys. Clear urine flowed abundantly from 
the transplanted ureters, which were united 
to the normal ones. 

Both normal kidneys were dissected and 
extirpated. The appearance of the trans- 
planted and normal organs is so similar 
that in extirpating the latter, it is necessary 
to examine the pedicle in order to be certain 
of their identity. The operation was com- 
pleted by suturing the abdominal wall and 
applying the dressing. Two hours after the 
operation the animal walked about her cage. 
In the afternoon she drank and urinated 
copiously. The following day and _ subse- 
quently, up to the present time, her diet has 
largely consisted of meat. She drinks, eats, 
walks and, when permitted to, mingles with 
other dogs, but in the latter case she is care- 
fully watched, as she shows a strong disposi- 
tion to fight. As far as can be detected, her 
condition is normal. The urine has been 
clear throughout, showing no evidence of con- 
taining blood. The total amount appears to 
be somewhat increased. On the seventh and 
eighth days several samples were collected and 
analyzed, the results of which showed a slight 
variation in composition, but entirely within 
normal limits. The only abnormal constitu- 
ent detected was coagulated proteid, the largest 
amount present in any of the samples being 
less than 0.25 per cent. A brief result of the 
analyses is given below: 

Urine collected on the eighth day after the 
operation. 

Color—pale yellow. 

Odor—normal. 

Reaction—slightly alkaline. 

Urea—1.95 per cent. 

Urie acid—trace. 

Chlorides, sulphates and earthy and alkaline 
phosphates, normal. 

Kreatinin, doubtful; indoxyl, none. 

Coagulable proteid, less than 0.25 per cent. 

Sugar and petone, none. 

It was inconvenient to collect the total urine 
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for twenty-four hours, as it was deemed ad- 
visable to allow the animal to move about 
freely. Therefore, no exact quantitative fig- 
ures for the urine per diem can be given for 
this period of the experiment. She will be 
kept as long as possible in order to continue 
the observations on the functions of the trans- 
planted kidneys. ALEXIS CARREL, 
C. C. GuTurir. 


NOTES ON ENTOMOLOGY. 


AmerICAN plant lice have unfortunately 
been studied from the standpoint of locality, 
and published in non-entomological serials. 
Mr. Sanborn in his ‘Kansas Aphides’* has 
continued this practise. This article deals 
only with Kansan species, but the entire title 
indicates that catalogue and plant-lists are 
to follow, we hope in the near future. Mr. 
Sanborn has prepared his descriptions in a 
most systematic and careful manner, and in 
many cases refrained from naming species 
that could not be satisfactorily determined. 
He has given descriptions of all the genera 
recorded from the United States, yet we fear 
that he has not studied them as carefully as 
demanded by the confused nature of the sub- 
ject. The numerous (twenty-two) plates are 
good, and a great help in _ identification. 
There are several confusing mistakes in the 
arrangement of the text; such as Myzus bien- 
nis, p. 78, and Siphocoryne avene, p. 61, due 
to the fact that the author did not supervise 
the publication of his paper. — 


ANOTHER considerable installment of Wyts- 
man’s ‘Genera Insectorum’ includes some 
groups of particular interest to American 
entomologists. Pastor F. W. Konow has 
treated of the entire Chalastogastra or saw- 
flies, in three fasicles, 27 on the Lydidx, 28 
on the Siricide, and 29 on the Tenthredinide. 
These list some 2,700 species arranged in 185 
genera. The author seems unjustly inclined 
to lump many American species, doubtless on 
account of insufficient material. Fascicle 30 
by H. Schouteden is on the subfamily Grapho- 
_** Kansas Aphidide, with a Catalogue of North 
American Aphidide, and Host-plant and Plant- 
host List,’ Kans. Univ. Sci. Bull., Ill., No. 1, 
pp. 3-82, 1905. 
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somatinse of the Pentatomide. Only a few 
species in three genera are from the United 
States, the group, as a whole, belonging to the 
Indo-Asiatic fauna. Fascicle 31 by H. Stichel 
on the Discophorine, a group of butterflies, 
contains only tropical forms. Fascicles 32 
and 33 are on the Megascelide and Megalo- 
pide, small groups of the Chrysomelidx, and 
under the joint authorship of M. Jacoby and 
H. Clavareau. The forms are mostly tropical, 
chiefly from South America. Fascicle 34 by 
Gv. Szepligeti includes a number of small 
sub-families of the Ichneumonide, from the 
Pharsalinine to the Porizontine. Many 
North American species are included in his 
catalogue. Fascicle 35 is by J. Desneux on 
the Pausside, an old-world family of curious 
beetles, many of which occur in the nests of 
ants and termites. 


LiereruNG No. 22 of ‘ Das Tierreich’ treats 
of the Heliconide, a family of tropical Amer- 
ican butterflies. It is by H. Stichel and H. 
Riffarth. Very properly they have refrained 
from dividing genera and species to the ut- 
most limit, but have placed many forms as 
subspecies and varieties. While there are but 
87 species, there are nearly 150 named forms. 
The descriptions are longer and more detailed 
than in earlier ‘ Lieferungs’ of the work. 
Our Heliconius charithonia is the typical 
form of the species; another subspecies, H. c. 
peruvianus, occurs in northwestern South 
America. 


M. Lass treats of the structure of the fe- 
male flea.” He has examined especially the 
anatomy of several internal organs, but also 
writes of external morphology. He finds that 
the larva, pupa and adult have each ten ab- 
dominal segments, that the sex is recognizable 
in half-grown larve, that the larve have no 
eyes, and that there is no hypopharynx. He 
thinks they have few relations with the Dip- 
tera, and considers them a special order be- 
tween Diptera and Coleoptera. 

NatTHan Banks. 


** Beitriige zur Kenntnis der histologisch- 
anatomischen Baues des weiblichen Hundeflohes 
(Pulex canis Dugés s. Pulex serraticeps Taschen- 
berg),’ Zeitsch. wiss. Zool., LXXIX., pp. 73-131, 
2 pls., 1905. 
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JAPANESE METEOROLOGICAL SERVICE' IN 
KOREA AND CHINA. 

A GLANCE at a map of the orient will clearly 
show how serious and difficult a matter it is 
to predict weather in Japan. Japan stands 
under the direct influences- of the Pacific 
Ocean and the Asiatic continent, and also of 
the tropical and polar ocean currents, so that 
meteorological as well as climatic conditions 
in Japan are, indeed, very complex. Very 
often a continental cyclone and a typhoon, 
which of course comes from the tropics, pass 
through Japan simultaneously, thus bringing 
complexities to the weather. On account of 
this, the Japanese government has felt the 
necessity of establishing new meteorological 
stations along the coasts of Korea and China. 

Nine stations have been established at first, 
in Korea and Manchuria, and their approxi- 
mate geographical coordinates are as follows: 


Localities. Latitude, Longitude, Height, 
N. E. Meters. 

1. Fusan, 35° 6’ 129° 3’ 23 
2. Mokpo, 34 41 126 4 8 
3. Chemulpo, 37 29 126 37 70 
4. Wonson, 39 69 127 26 3 
5. Yongampo, 39 56 124 22 5 
6. Tairen, 38 55 121 34 5 
7. Yinkow, 40 40 122 14 3 
8. Mukden, 41 48 123 23 57 
9. Josin, 40 40 129 20 4 


Three new stations at Port Arthur, Niko- 
loisk and Alexandrosk have been added to the 
above, and there are four others which are at 
the same time marine semaphore stations. 

The Chemulpo Meteorological Observatory 
is of the first order, and the other stations are 
mostly of the second order and subordinate 
to the former. These stations make six ob- 
servations daily, at 2, 6, 10 a.m., and 2, 6, 10 
P.M. on one hundred and thirty-fifth meridian 
time (east of Greenwich). Each station is 
provided with a Fortin barometer, an August 
psychrometer, a maximum thermometer, a 
minimum thermometer, a Robinson anemom- 


*For the Meteorological Service in Japan, see 
a short account of ‘ Recent Advances in Meteorol- 
ogy and Meteorological Service in Japan,’ pub- 
lished in The Popular Science Monthly, February, 
1906. 
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eter with electric device, a vane, a pluviometer 
of two decimeters (eight inches) diameter, an 
atmometer of the same diameter, a Jordan 
heliograph or sunshine recorder, a Richard 
barograph, a Richard thermograph and a 
Richard hygrograph. The central Chemulpo 
Observatory possesses, in addition, an anemo- 
graph, an anemo-cinemograph, a pluviograph, 
a micro-seismograph, earth thermometers for 
different depths and a sufficient number of 
accessories and apparatus, such as marine 
chronometers, a theodolite, a sextant, photo- 
graphic apparatus, ete. 

The Chemulpo Meteorological Observatory 
and the whole meteorological service in Korea 
are under the direct supervision of Professor 
Y. Wada as the chief of the service. Ever 
since 1879 Professor Doctor Wada has been 
connected with the meteorological service in 
Japan, and has been for many years the chief 
of the service of predictions in the Central 
Meteorological Observatory. Japan owes a 
great deal to him for his important investi- 
gation of meteorological conditions in Japan 
and for the organization and completion of 
our weather service. At the beginning of 
the recent Russo-Japanese war Professor 
Wada was entrusted by the Japanese govern- 
ment with completing the work as the chief 
of that service. The Chemulpo Meteorolog- 
ical Observatory receives every day telegraphic 
reports of three meteorological observations 
at 6 a.M., 2 p.m. and 10 p.m. from the prin- 
cipal stations in Japan and from those in 
Korea and Manchuria, with the addition of 
telegrams twice a day from Tientsin, Chefoo, 
Zikawei, Nankin, Hangchow, Hankow, Shan- 
shi, Amoy and Manila. Thus it will be seen 
that the reports abundantly suffice to ‘enable 
this observatory to give weather predictions 
and storm warnings to semaphore stations. 

The building for the observatory, construct- 
ed temporarily and opened since the beginning 
of the year 1905, is situated on a little hill 
quite near the Japanese concession at Chem- 
ulpo, at the mouth of Kanko River. Besides 
the observatories above mentioned, a large 
magneto-meteorological observatory is now 


. planned to be established in Pekin by the 
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government of Japan, and also several stations 
in the southern part of the Chinese empire. 
S. T. Tamura. 
WASHINGTON, D. C., 
January 22, 1906. 


SCIENTIFIO NOTES AND NEWS. 


Proressor A. A. MicHE.tson, of the Univer- 
sity of Chicago, and Professor F. Kohlrausch, 
of Berlin, have been elected honorary fellows 
of the Physical Society of London. 


Rear ApmiraL M. CHESTER, super- 
intendent of the U. S. Naval Observatory, 
was placed on the retired list on February 28. 
He will be retained in temporary active duty 
in the Bureau of Navigation. Rear Admiral 
Chester will be succeeded in charge of the 
Naval Observatory by Rear Admiral Asa 
Walker. 

Tue fiftieth anniversary of the connection 
of Professor Frederic Ward Putnam with 
Harvard University has been celebrated by the 
presentation of a volume, handsomely bound, 
containing autograph greetings from forty of 
his former students, who are now actively en- 
gaged in scientific work, most of them in the 
field of anthropology. Dr. H. C. Bumpus, 
director of the American Museum of Natural 
History, has been authorized by President 
Jesup to offer Professor Putnam ethnological 
material sufficient to illustrate fully the life 
of the inhabitants of the Philippine Islands, 
leaving him to make such disposition of the 
collection as he may think best. 


A COMMITTEE has been formed in Great 
Britain to celebrate the fiftieth anniversary of 
the discovery, by Dr. W. H. Perkin, of mauve 
dye, the first of the coal tar products. 

We learn from Nature that Sir Alexander 
B. W. Kennedy, F.R.S., has been elected a 
member of the Atheneum Club under the 
provisions of the rule which empowers the an- 
nual election by the committee of three per- 
sons ‘of distinguished eminence in science, 
literature, the arts, or for public services.’ 

Proressor J. C. ArtHuR and Mr. F. D. 
Kern, of Purdue University, held research 
scholarships at the New York Botanical Gar- 
den for the month of January. Their atten- 
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tion was devoted to the collection of plant 
rusts in the cryptogamic herbarium. 

A. J. Cox, A.B., A.M. (Stanford), Ph.D. 
(Breslau), has resigned an instructorship in 
chemistry at Stanford University to accept 
the position of physical chemist in the gov- 
ernment laboratories at Manila. 

Dr. J. W. Beepe, of Indiana University, 
who has studied the upper Carboniferous and 
Permian formations from Nebraska to Texas, 
has been engaged to take charge of the detailed 
mapping of the Permian formations of Kan- 
sas next summer for the University Geological 
Survey of Kansas. 

Amone German men of science who have 
signified their intention of attending the Bos- 
ton meeting of the American Medical Asso- 
ciation are Professor Trendelenburg, Leipzig; 
Professor von Rosthorn, Heidelberg; Professor 
Diihrssen, Berlin, and Professor von Frey, 
Wiirzburg. 

Dr. Nicuotas Senn has been selected to 
deliver the oration on surgery at the Interna- 
tional Medical Congress, Lisbon. 


Tue Middleton-Goldsmith lecture of the 
New York Pathological Society was delivered, 
on February 23, by Dr. Ludwig Hektoen, of 
the University of Chicago and the Memorial 
Institute for Infectious Diseases, the subject 
being ‘ Phagocytosis.’ 

M. L. Fuuwer, of the United States Geo- 
logical Survey, will give a course of lectures 
in April at the University of Chicago on the 
hydrologic work of the government. 


Dr. Georce Grant MacCurpy, of Yale Uni- 
versity, gave a lecture on ‘ Prehistoric Scan- 
dinavia’ before the Ethnological Society of 
America at the American Museum of Natural 
History on February 28. 

The Journal of the American Medical Asso- 
ciation states that Judge McEwen, of the 
Superior Court, has rendered a decision 
against the Chicago Medical Society in its 
efforts to maintain in Grant Park a boulder 
placed there in memory of Dr. Charles Guthrie 
and his pioneer work on chloroform. 


On June 29, 1903, a meeting was held at 
the Mansion-house, under the presidency of 
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the Lord Mayor, to inaugurate a memorial to 
the late Sir Henry Bessemer. At that meet- 
ing the following resolution was moved by 
the Duke of Norfolk, seconded by Professor 
H. M. Howe, of Columbia University, and 
unanimously adopted: 

That this representative meeting heartily en- 

dorses the proposal to commemorate the great 
achievements of the late Sir Henry Bessemer, the 
inventor of the metallurgical process which bears 
his name; and it strongly affirms that such com- 
memoration should have for its object some edu- 
cational work as far-reaching in its beneficent 
influence as are the results of Bessemer’s great 
invention. 
The committee, with Sir William Preece as 
chairman, now announces that it is intended 
to let the memorial take the form of the es- 
tablishment of memorial scholarships tenable 
in Great Britain or abroad, for the equipment 
of mining and metallurgical memorial labo- 
ratories in the Royal School of Mines at South 
Kensington as the center of the memorial, 
and for the erection of a statue of Bessemer 
in the Royal School of Mines. Towards the 
considerable sum required for the memorial 
the sum of £8,000 has been subscribed. 


Tue body of Dr. S. P. Langley, secretary 
of the Smithsonian Institution, was interred 
in the Forest Hill Cemetery, Boston, on 
March 3. Professor John Langley, of Cleve- 
land, a brother, accompanied the body from 
Washington. An address was delivered by 
Dr. Alexander Graham Bell. Among the 
honorary pallbearers were the Hon. Richard 
Olney, Dr. Bell, President Charles W. Eliot, 
Professor E. C. Pickering and President 
Henry M. Pritchett. 

Dr. Axet N. Lunpstrém, professor of plant 
physiology in the University of Upsala, died 
on December 30. 

Tue following examinations are announced 
by the U. S. Civil Service Commission: On 
March 21, for the position of surveyor in the 
Philippine Service, at a salary of $1,400 a 
year, and for topographic draughtsman on the 


' Isthmus of Panama, at $1,200; on March 28, 


for laboratory helper in the Department of 
Agriculture, at $600; on April 18, for scien- 
tific assistant in the Department of Agricul- 
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ture, at salaries ranging from $800 to $1,400 
a year. 


A MEETING has been held at the University 
of Berlin in support of the establishment of a 
Chemische Reichsanstalt. 


Nature states that active steps are being 
taken at York to ensure the success of the 
meeting of the British Association to be held 
there next August. At a large and distin- 
guished assembly, over which the Lord Mayor 
of York presided, the arrangements in connec- 
tion with the forthcoming visit were advanced 
a further stage. A reception committee rep- 
resentative of the city and county was elected, 
and it was resolved to raise a fund of not less 
than £2,500 for the necessary expenses of the 
meeting. In an appropriate speech, the Lord 
Mayor moved “ That this meeting agrees cor- 
dially to welcome the British Association to 
York this year from August 1-8, and in doing 
so attaches special interest to the fact that the 
association began its existence in York sev- 
enty-five years ago.” The dean of York 
seconded this resolution (which was carried 
unanimously); and in supporting it Dr. Tem- 
pest Anderson referred to local connections 
with the association, the first officials of which 
included some of the leading members of the 
Yorkshire Philosophical Society. The local 
reception committee is said to be an unusually 
strong one: the president is the Lord Arch- 
bishop of York; chairman, the Lord Mayor 
(Mr. R. H. V. Wragge); vice-chairman, Dr. 
Tempest Anderson; treasurer, Sir J. Sykes 
Rymer; and secretaries, Mr. R. Percy Dale 
and Mr. C. E. Elmhirst. Pro-chancellor A. 
G. Lupton (University of Leeds) and Pro- 
fessor W. M. Hicks (University of Sheffield) 
both spoke at the meeting, and expressed the 
desire of their universities to assist in making 
the forthcoming meeting of the association a 
success. 


THe twenty-fourth spring lecture course at 
the Field Museum of Natural History, Chi- 
cago, given on Saturday afternoons at three 
o’clock is as follows: 

March 3.—‘Colors of Flowers, Fruits and 
Foliage,’ Professor W. H. Dudley, Platteville, Wis- 
consin, 
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March 10.—‘ Some Aspects of Archeological 
Work in Central America,’ Dr. Alfred M. Tozzer, 
Harvard University. 

March 17.— The Work of a State Geological 
Survey, Professor H. Foster Bain, director, 
Illinois Geological Survey. 

March 24.— How People live in Congo Land,’ 
Dr. D. W. C. Snyder, lecturer for the board of 
education, City of New York. 

March 31.—‘ Love and War among Animals,’ 
Mr. Ernest Ingersoll, New York. 

April 7.— Glaciers,’ Professor N. M. Fenne- 
man, University of Wisconsin. 

April 14.— The Seri Indians of Sonora,’ Dr. 
W J McGee, director, St. Louis Public Museum. 

April 21.—‘ How Plants breathe,’ Professor C. 
R. Barnes, University of Chicago. 

April 28.—‘ The Monuments of a Prehistoric 
Race,’ Professor Frederic I. Monsen, San Fran- 
cisco. 


OFFICIAL notice has been received from the 
Imperial Academy of Sciences at Vienna an- 
nouneing the recognition of the Wistar In- 
stitute as the central institute for inter- 
academic brain research in the United States. 
Some three or four years ago, at the sugges- 
tion of Professor His (Leipzig), the Inter- 
national Association of Academies appointed 
a central commission for interacademic brain 
research. Among the duties of this commis- 
sion was the selection of certain laboratories 
in various parts of the world to act as central 
institutes and the organization of an extensive 
plan for the cooperative investigation of the 
brain. It is in connection with this general 
plan that the Wistar Institute is accepted as 
the central institute for brain research in the 
United States. Recently Dr. Donaldson, Dr. 
Mall (Johns Hopkins Medical School) and 
Dr. Minot (Harvard Medical School) have 
been elected members of the central commis- 
sion for interacademic brain research and the 
conduct of this work at the Wistar Institute 
will be under the direction of Dr. Donaldson. 


In the summer of the present year a per- 
manent station for the study of arctic sci- 
ence will, as we have already noted, be estab- 
lished on the south coast of Disco Island in 
Danish West Greenland. The cost of the 
foundation has been defrayed by a gift from 
Mr. A. Holck, of Copenhagen, and the Danish 
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government has promised an annual grant of 
$3,000 towards its maintenance. We learn 
from a letter from Dr. Morten P. Porsild, 
director of the laboratory, that it is equipped 
with appliances and instruments, especially 
for biological researches, and that work-places 
will be furnished for visiting naturalists, 
foreign as well as Danish. The establishment 
of two such places is contemplated at present. 
The visitors will obtain the free use of the 
instruments, traveling outfit and library of the 
station; lodging will be free and a small fee 
will be charged only for board. Cheap fare 
to and from the station, via Copenhagen, will 
be provided. The first visitors can be re- 
ceived in 1907, and notices, inviting appli- 
cation, will be issued in due course A 
library of arctic literature is to be founded 
at the station and to be made as complete as 
possible, but in view of the limited resources 
of the station, only a small proportion of it 
can be purchased. The director will, there- 
fore, be pleased to receive gifts of publications 
relating to the arctic regions and especially 
te arctic biology. 


We learn from the London Times that 
at a meeting of the Linnean Society of 
London, held on February 1 at Burling- 
ton House, Mr. J. Stanley Gardiner gave 
an account of the Percy Sladen trust ex- 
pedition in his Majesty’s ship Sealark to 
the Indian Ocean. Mr. Gardiner was leader 
of the expedition, which was the first to benefit 
by the Perey Siaden trust. Professor Herd- 
man, F.R.S., president of the society, re- 
minded the audience that Mr. Perey Sladen 
was for many years the honored zoological 
secretary of that society, and his widow, whose 
death had recently occurred, was the first of 
their lady fellows whom they had lost. Mrs. 
Sladen was the generous donor of a fund to 
commemorate her husband, and it was by that 
fund that Mr. Gardiner had been assisted in 
his explorations in the Indian Ocean. Mr. 
Gardiner then proceeded to describe, by means 
of maps and charts exhibited upon a screen, 
the region visited by his expedition, and ex- 
plained the method by which they made their 
soundings and dredgings, many of which pro- 
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duced results of great interest and impor- 
tance. The flora and fauna of the various 
islands visited were described, together with 
the geological formation of the rocks and the 
changes which are in progress. A large col- 
lection of specimens both from the land and 
the sea was made during the expedition, and 
was exhibited by the lecturer. 


Nature says: “The real existence of the 
n-rays, discovered by M. Blondlot, has been 
the subject of much discussion, there being a 
general consensus of opinion outside France 
that the effects produced are physiological. 
The Comptes rendus for January 15 contain 
two papers of considerable interest on this 
subject. The first of these, by M. Mascart, 
gives details of a series of measurements of 
the points of maximum intensity in the 
spectrum produced by the refraction of the 
n-rays through an aluminium prism, by a 
number of independent observers. The phos- 
phorescent screen was mounted on the carriage 
of a dividing engine, and each of four ob- 
servers (Messrs. Blondlot, Gutton, Virtz and 
Mascart) made independent measurements of 
the points of maximum intensity. The most 
concordant figures were those obtained by M. 
Blondlot, but the general agreement of the 
results left no doubt as to the position of the 
lines. M. Mascart gives the results without 
comment. The second paper, by M. Gutton, 
is an attempt to prove the objective existence 
of the n-rays. It had been noted that if 
these rays are allowed to fall on the primary 
spark of a Hertzian oscillator, the luster of 
the secondary spark diminishes. This effect 
has been secured photographically, the dif- 
ference being clearly marked in the whole of 
the thirty-seven experiments. The apparatus 
is deseribed in detail, and the precautions 
necessary for success pointed out. These two 
papers certainly provide material for con- 
sideration by those who maintain that the 
whole phenomenon is a physiological illusion.” 


UNIVERSITY AND EDUCATIONAL NEWS. 


THE annual report of the treasurer of 
Princeton University states that $1,000,000 
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has been raised by the committee of fifty 
toward the fund to endow the new preceptorial 
system. 

Contracts have been let for a new build- 
ing at Swarthmore College, to be used for 
engineering shops. The building is to cost 
twenty thousand dollars, and is to be two 
stories high and will be made fireproof. In 
the basement the shops for forging will be 
located. The machine shops and metal works 
will be installed on the first floor, while the 
second floor will be given to wood working. 


Nortu a dormitory of Wes- 
leyan University erected in 1827, was de- 
stroyed by fire on March 1. The loss, which 
is said to be $80,000, is covered by insurance. 


Mr. Alfred Beit, of London, the South 
African financier, has given $500,000 to es- 
tablish a university at Hamburg, where he 
was born in 1853. 


Tue Association of American Universities 
will hold its seventh annual conference in 
San Francisco on March 14. 


A CONFERENCE of college and university 
presidents of New York state, and representa- 
tives of the Department of Education held a 
meeting in Albany last week. Preliminary 
steps were taken for the formation of an Asso- 
ciation of Colleges of the State of New York, 
and a committee consisting of First Assistant 
Commissioner Rogers, as chairman; Chan- 
cellor Day, of Syracuse University; President 
Rhees, of Rochester University, and Dean 
Crane, of Cornell University, was appointed 
to prepare a constitution to be presented at a 
meeting at Columbia University, on April 19 
and 20. 


THe New York alumni of the Johns Hop- 
kins University held their annual dinner on 
March 2, the principal address being made by 
President Remsen. Dr. Charles Lane Poor, 
professor of astronomy at Columbia Univer- 
sity, was elected president for the ensuing 
year. 


Ricuarp associate professor of 
zoology in the Massachusetts State Agricul- 
tural College, has been appointed assistant pro- 
fessor of paleontology at Yale University. 
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